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T  O    T  H  E 

RIGHT  HONOURABLE 

The  Earl  of  Cardigan. 


LORD, 

I S  Grace  the  late  Duke  of 
Montagu,  (whofe  Name 
muft  be  ever  dear  to  all  that 
knew  him)  was  pleafed  to 
honour,  with  his  particular  Notice, 
the  Experiments  and  Obfervations 
defcribed  in  the  following  Sheets, 
and  frequently  expreffed  his  Defire 
of  having  them  made  public  :  and 
as  your  Lordihip  feemed  no  lefs  to 
admire  thefe  wonderful  Operations  of 
Nature,  I  take  the  Liberty  to  requeft 
A  2  your 
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iv       DEDICATION. 

i 

.your -Acceptance  of  a  Work) ''whole 
Novelty  arid  Variety  will  I  Hope  yield 

ybu'fomc  Erifertainirieftt,  at  the  fame 
time"' it."  affords  me  the  defirable  Op- 
portunity "of  profeffing  my  moft  hum- 
ble Refpeft. 

The  firft  Part  of  this  Treatifc  dif- 
covers  in  the  Particles  of  Matter  com- 
pofing  Salts  and  faline  Subftances, 
Properties  whole  amazing  Effects 
would  furpafs  all  human  Belief  or 
Conception,  were  we  not  convinced 
of  their  Truth  by  the  ftrongeft  ocu- 
lar Demonftration.  That  beautiful 
Order  in  which  they  arrange  them- 
felves  and  come  together  under  the 
Bye,  after  being  feparated  and  fet  at 
Liberty  by  Diffolution,  is  here  de- 
fcribed  and  fhewn. — — Did  they 
amongft  them  all  compofe  but  one 
kind  of  figure,  however  fimple,  with 
Cohftaricy  and  Regularity,  we  fhould 
declare  it  wonderful :  What  niuft  we 

:  then 
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then-fay*  when  we  behold  every  Spe- 
cies ,  wprking  as  it  were,  on  a  cnfferent 
Plan^, ,  producing..  Cubes,  'Rhombs, 
Pyramids ,  Pentagons ,  Hexagons  i 
Octagons,  or  Come,  other  curious  Fi- 
gures peculiar  to  itfelf ;  or  compofing 
a  Variety  of  Ramifications,  Lines,and 
Angles,,  with  a  greater  Mathematical 
Exacrjiefs  than  the  moft  Ikilful  Hand 
could  draw  them  ? 

Seniible  of  my  own  Ignorance,  I 
pretend  not  to  account  how  this  is 
done :  all  I  know  is,  that  Chance  or 
Accident  cannot  poflibly  produce 
Conftancy  and  Order,  nor  inert  Mat- 
ter give  Activity  and  Direction  to  it- 
felf. When  therefore  thefe  Particles 
of  Salts  are  leen  to  move  in  Rank  «- 
and  File,  obedient  to  unalterable 
Laws,  and  compofe  regular .  and  de- 
termined Figures,  we  muft  recur  to 
that  Almighty  Wifdom  and  Power 
which  planned  out  the  Syftem  of  Na- 
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vi      DEDICATION, 
ture,  directs  the  Courfes  of  the  Hea- 

s  *  -        ■  * 

vens,  and  governs  the  whole  Uni- 
verfe. 

The  Experiments  here  defcribed, 
and  which  the  Reader  is  intruded 
to  make,  muft  I  think  generally  en- 
tertain j  but  merely  to  entertain,  is,  I 
hope,  the  leaft  of  their  Worth.  They 
may  poflibly  lead  to  the  Knowledge 
of  what  paffes  in  the  Formation  of 
Gems,  and  the  moft  beautiful  mineral 
Productions  :  And  as  every  new  Dis- 
covery is  an  Encouragement  to  far- 
ther Difquifition ,  the  Hints  here 
given  may  perhaps  fet  abler  Heads  at 
Work  to*  improve  Art  on  the  Princi- 
ples of  Nature.  Examinations  by  the 
Microfcope,  in  the  Manner  here  di- 
rected, may  likewife  be  employed  to 
afcertain  the  Truth  and  Purity  of 
many  fimple  Subftances  and  Compo- 
fitions  made  ufe  of  in  Medicine,  and 
detect  Fraud  and  Impofition. 

The 
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■  1      -  .  ■■     ■  .  I  ■       '""  5, 

Tfie  repute  liviiiig'Aniniaji'ex^t- 
bited  in  the  fecond  Part  of  this  Wprfc 
will  excite  a  confiderate  Mind  to  ad- 
mire in  how  fmall  a  Compafs  Life 
can  be  "contained,  what  various  Or- 
gans it  can  a&uate,  and  by  what  dif- 
ferent Means  it  can  fubmt.  They 
will  alfo  fliew  that  the  Hand  which 
made  theni  is  not  confined  to  Size  or 
Form :  and  that  it  has  not  been  want- 

9  .   .       -*  r   < 

ing  to  beftow  on  Creatures  almoft  in- 
vifible,  and  feemingly  inconfiderable, 
every  Member  and  Faculty  convenient 
to  their  Happinefs. — But  this  is  an 
endlefs  Subject,  with  which  I  {hall 
detain  you  no  longer  than  to  obferve, 
that  were  there  wanting  Proofs  of  a 
Deity,  they  might  here  I  think  be 
found  in  great  Abundance. 

Your  Lordfhip's  great  Condefcen* 
fion  and  Goodnefs,  in  honouring  this 
Work  and  its  Author  with  your  Pa- 

A  4  tronage, 
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tronage,  mull  always  be  remembered 
and  acknowledged  "with  tfee  titmoft 
Gratitude,  by, 

My  Lord, 

•  •  ■  ■    ■  •       ■  .  ■    «* 

Your  Lordihip's  much  Obliged 
and  moft  Obedient 


Humble  Servant, 


%  k . 


Henry  Baker 
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PREF  A  CT 


1*7^1  S  hoped  the  Book  now  publijhed  toill 
-*    be  accepted  favourably  by  the  Curious,  and 
particularly^ by  thvfe  acquainted  with  the  ufes 
of  the  Micro/cope,  as  it  opens  to  their  View 
an  almoft  inexhaufiible  Store  ofObjeSlsfortbat 
Lijlrument  %  ana  many  who  are  Strangers  to 
it,  may,  'tis  fykewife  boped^ be  excited  by  what 
they  read  here,  to  lend  fome  Attention  trfucb 
of  Nature's  wonderful  Productions  as  cannot 
be  known  without  it.    The  earnejl  Wijh  and 
JDefire  of  the  Author  is,  that  all  People  would 
fee  with  their  own  Eyes,  and  determine  by  their 
own  Judgment  i    neither  rajhfy   dijbelieving 
what   is  here  related  becaufe    it    may  feem 
furprizing,  nor  lazily  giving  it  Credit  on  his 
bare  Word  without  making  Experiments  tbem- 
felves. 

As  many  of  both  Sexes  who  have  not  had 
the  Advantage  of  a  learned  Education,  are 
notwithjlanding  greatly  defrous  of  Knowledge ; 
for  the  Sake  of  fuch,  this  Treattfe  is  written 
in  Terms  mojl  eafy  to  be  underjlood ;  and  a 
fhort  Account  of  the  fever al  Subjlances  here 
examined  is  given  fcr  their  Information. 

He 


x  PREFACE. 

Be  begs  Far  don  of  the  Phyficians  and  Che- 
mifts,  Jbz  ai(rQpckf*£  now.an*\  then  on  their , 
Province^  in  tie  uiuffe  of  the  following  0£-  . 
fervatiom  and  Remarks  j  and  hopes  they  will 
generoujly  excufe  any  Miftakes    he.  may  have- 
fallen    into,  as  he  is    neither  Phyfician    nor 
Chemtjl,     Thofe  too  who  are  themfehes  well  \ 
acquainted  with   the  Subjects  hers  defer ibed,  i 
will  not)  he  hopes, be  difpleafed  at  his  endeavour- 
ing to  injtrufl  fucb  as  know  them  not. 

He  acknowledges  bis  Obligations  to  many 
ingenious  Friends,  who  have  favoured  him 
with  their  Obfervations  from  Time  to  Time, 
fever ai  of  which  are  injerted  in  this  Htyrfo 
and  jhall  always  be  thankful  to  any  Qentkr  .. 
man  who  will  fend  him  an  Account  pf 
whatever  he  thinks  remarkable.    .... 
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%n  the  Second  Part  CHAP.  XXIV.  ought  to  have  beea 
XXIII,  and  fo  on  to  the  End. 


EMPLOYMENT 

FOR  THE 

Microfcope,    &c. 

CHAP.    I. 

Concerning  the  Configurations  and  Cry* 

stai.s  o/"Salts  and  Saline  Substances, 

|S  I  wlfh  nothing  more  hearti- 
ly than  the  real  Advance- 
ment of  ufeful  Knowledge, 
1  by  difcovering,  as  far  as  pof- 
|  fible,  the  Operations  of  Na- 
ture in  the  Formation  of 
Bodies,  and  their  Effects  on  one  another  : 
and  as  the  moft  reafonable  Way  of  account- 
ing for  their  Effefts  muft  arife  from  a  Dif- 
covery  and  Gonfideration  of  the  Figure, 
Size,  Solidity,  Weight  and  Motion,  of  their 
B  con- 
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conftituent  Parts ;  fince  we  do  not,  I  think, 
fdppofe  Body  to  aft  on  Body  by  any  other 
Principles  * :  I  have  long  imagined,  that 
if  by  an  eafy  and  natural  Separation  of 
fpch  their  conftituent  Parts,  it  were  poffible 
to  know  the  comparative  Size  and  Figure, 
Solidity  and  Motion  of  the  Particles  com- 
pounding Bodies,  when  fo  feparated  from 
one  another  $  and  if  we  could  alfo  learn  in 
what  Order  and  Figure  they  naturally  come 
together,  and  re-unite  after  fuch  a  Separa- 
tion, it  might  lay  a  Foundation  whereon 
fome  able  Builder  may  eredl  a  valuable 
fSuperftrudhire. 

With  this  View  I  have  been  making  Ex- 
periments, almoft  continually,  for  above 
ten  Years  paft,  on  a  great  Variety  of  Sa- 
line Bodies,  Mineral,  Vegetable  and  Ani- 
mal, as  well  as  many  other  Subftances^ 
both  fimple  and  compound,  whofe  Parts 
can  be  diflblved  in  Fluids,  after  a  Method 
which  has  never  hitherto  been  defcribedby 
any  Author,  or  pradtifed  before  myfelf  by 
any  body  that  I  have  heard  of.  And  tho* 
I  have  found  their  original  Particles  undifco- 
verable  by  any  Microfcope,  the  Time  I  hope 
has  not  been  wholly  mifemployed;  fince 
I  have  been  enabled,  by  the  help  of  that 
Inftrument,  to  behold  the  amazing  Order 

and 
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ftfcd  Regularity,  wherewith,  after  being  fe-> 
parated  by  Diflblution,  they  come  together 
and  re-unite  under  the  Eye,  when  put  in 
Acftion  by  certain  Degrees  of  Heat,  in  Con- 
figurations appropriated  to  each  of  them 
refpeftively,  and  with  a  Conftancy  that  is 
furprifing. 

That  particular  Notice,  wherewith  the 
koYAL  Society  was  pleafed  to  honour 
thefc  Experiments,  -j*  encouraged  me  to 
profecute  them  with  all  the  Care  in  my 
Power,  to  minute  down  every  remarkable 
Circumitance  in  the  Procefs,  and  to  make 
faithful  Drawings  of  each  Configuration. 

Much  has  been  already  publifhed  by  fe- 
veral  curious  Obfervers  concerning  the  Cry- 
ftalizations  and  regular  Figures  of  Salts, 
and  none  I  hope  will  imagine  I  am  hereby 
endeavouring  to  deprive  them  either  of  their 
Difcoveries  or  their  due  Praife.     But  I  pre- 
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•f-  After  many  repeated  Examinations  of  Salts  and  Saline 
Subftances  by  the  Help  of  Glafles,  in  the  Winter  of  the  Year? 
1743,  I  had  the  Honour  twice  of  entertaining  the  Royal 
Society  with  a  View  of  their  Configurations,  which  were 
then  thought  fo  extraordinary,  that  very  many  of  that  illu- 
firious  Body  came  often  afterwards  to  fee  them  more  at  L& 
fure  at  my  Lodgings  »  and  in  the  Year  1744,  Sir  Hans. 
Sloan  e,  Bart,  late  Prefident  of  that  Society,  was  pleafed, 
at  the  Recommendation  of  his  worthy  SucceiTor  Martin 
Fplkes,  Efq;  and  of  the  Council  of  the  faid  Society,  to 
bellow  on  me  the  Medal  of  Gold,  annually  prefented  (as 
the  Donation  of  Sir  Godfrey  Copley,  Bart,  of  which 
Sir  Hans  is  the  only  furviving  Truftee)  to  whomfoever  of 
their  NJembers  (hall  be  deemed  to  have  produced  the  moft 
extraordinary  Difcovcry  during  the  whole  Year, 
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fume  my  Experiments  go  a  great  deal  far^ 
ther,  both  as  to  the  Manner  of  Examina- 
tion, and  the  Variety  of  Subjedts  examined : 
for  by  the  Affiftance  of  Heat,  which  in  a 
greater  or  lefs  Degree  is  perhaps  a  conftant 
Agent  in  all  the  Operations  of  Nature, 
very  different  Configurations  and  Effefts  are 
produced  than  what  can  be  caus'd  without 
it,  and  our  Information  is  thereby  render 'd 
much  more  compleat  and  perfedt. 

To  give  one  fingle  Inftance  of  this,  which 
takes  place  equally  in  moil  other  Subjects  : 
The  Cryftals  of  Alum  are  well  known,  and 
their  Figures  (when  a  Solution  of  it  is  per- 
mitted to  cryftalize  quietly  and  of  itfelf ) 
have  been  truely  defcribed  and  pictured  by 
others  to  be  odtaedra,  confiding  of  hexangu- 
lar,  triangular  and  quadrangular  Planes  : 
but  nobody  I  believe  has  before  difcover'd, 
at  leaft  nobody  hitherto  has  informed  the 
World,  that  the  Particles  of  Alum,  when 
feparated  by  Diflblution,  and  excited  to 
Adtion  by  a  certain  Degree  of  Heat,  fo 
arrange  themfelves  as  to"  compofe  regular 
and  delightful  Star-like  Figures  of  different 
Sizes,  many  whereof  have  long  ftreaming 
Tails  and  refemble  Comets  :  that  it  fhoots 
forth  in  fome  Places  Figures  like  Palifadoes, 
and  in  others  an  almoft  infinite  number 
of  parallel  Lines,,  moft  exquifitely  ftrait, 
exadl  and  fine  j  fome  croffing  others  at 
right  Angles,  and  compofing  an  Appearance 

beyond 
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beyond Defcription  beautiful.  Vide  Plate  III. 
No.  I.  Indeed  the  Produ&ion  of  the  Star- 
like  Figures  depends  on  a  certain  Nicety  in 
the  Heat  continued  for  a  certain  Time, 
which  one  is  not  always  fure  to  hit  precife- 
ly ;  and  therefore,  though  they  appear  very 
frequently,  they  are  not  quite  fo  conftant 
in  every  Trial  as  its  other  Configurations ; 
but  I  doubt  not  Pra&ice  and  Obfervation 
will  render  them  fo  in  Time. 

I  mull  beg  leave  to  call  thefe  Arrange- 
ments of  the  Particles  by  the  Name  of 
Configurations,  thereby  to  diftinguifh  them 
from  the  Cryftalizations  mentioned  by 
others,  whereto  they  bear  little  or  no  Re- 
femblance.  Cryftalizations  feem  produced 
by  a  Tendency  or  Attradtion  of  tne  Saline 
Particles  towards  certain  Points,  about  which 
they  combine  in  regular  and  determin'd 
Forms,  according  to  their  refpe&ive  Kinds, 
Configurations  owe  their  Shapes  moft  pro- 
bably to  different  Fits  of  Repulfion  and 
Attraction,  (thofe  two  wonderful  Princi- 
ples which  occafion  moft  of  the  Changes, 
in  Nature)  taking  place  at  certain  Intervals 
and  in  certain  Proportions,  and  operating- 
according  to  Rules  that  are  conftant  and; 
Uniform,  though  little  knowji  ta  us  at 
prefent.  Or  if,  to  make  the  Subjp<5t  un- 
derftood  the.  better,  I  may  be  pernjitted 
to  fetch*  a  Comparifon  from  a  common 
Supposition,  without  examining  whether  it 
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be  true  or  falfe,  Cryftalization  is  like  the 
retiring  of  the  Sap  into  the  Roots  of  Trees  at 
the  Approach  of  Winter,  where  during 
the  cold  Scafon  it  remains  dormant  and 
unadftive  :  Configuration  refembles  what  re- 
fults  from  the  Expanfion  of  the  fame  Sap 
at  the  Return  of  Spring,  when  excited  tQ 
Adtion  by  the  Sun's  genialWarmth,  it  pufhes 
every  Way, '  exerts  its  vegetative  Force, 
and  becomes  productive  of  Buds,  Leaves, 
Branches,  BlofToms  and  Fruits,  But  the 
Drawings  of  one  and  the  other  compared 
together  and  confider'd,  will  render  this 
Difference  more  intelligible  thajn  all  the 
Words  in  Language. 

The  beautiful  Regularity  and  Order  al-« 
ways  obfervable  in  the  Works  of  Nature, 
are  no  where  more  evident  than  in  the 
Experiments  I  am  mentioning ;  where  the 
invifible  Particles  of  Matter,  though  difuni- 
ted  by  a  Menftruum,  and  removed  to  Dif* 
tances  from  each  other,  are  no  fooner  ex-» 
cited  to  A&ion  than  they  mutually  affift 
one  another  to  compofe  Figures  peculiar 
to  their  feveral  Kinds,  with  as  much  Cer-r 
tainty  and  Uniformity  as  Seeds  of  the  fame 
Plant  produce  Plants  like  one  another,  not 
indeed  precifely  as  to  the  Number  or  Po- 
jition  of  their  Branches,  Leaves  or  Flowers, 
but  in  the  general  Growth  and  Fafhion, 
and  thofe  other  Particularities  whereby 
C2ch  Species  is  diilinguifhed. 

<Our 
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Our  Eyes  are  continually  accuftomed  to 
fee  the  Productions  of  Nature  when  finiih- 
cd,  or  brought  a  confiderable  Way  to- 
wards it  ;  and  what  contemplative  Man 
can  behold  them  without  Admiration  and 
Delight !  but  in  thefe  Experiments  we  are 
ijiabled,  by  the  Afliflance  ofGlaffes,  to  view 
her  actually  at  Work,  forming  under  our 
Eyes,  and  in  a  few  Minutes,  Bodies  fo  ex- 
quifitely  beautiful  that  nothing  but  Seeing 
can  give  any  juft  Idea  of  them ;  and  that 
too  with  fuch  a  Variety,  as  to  the  Plan 
and  Fafhion  of  each  Kind,  as  is  abfolutely 
unconceiveable. 

.  Defcriptions  of  the  Subje&s  here  treated 
of  would  be  unintelligible  without  the  Af- 
fiftance  of  Drawings.  Drawings  therefore 
have  been  made,  and  Copper  Plates  en- 
graven, at  no  fmall  Expence,  of  the  diffe- 
rent Configurations  hereafter  mentioned : 
which,  though  greatly  deficient  in  Beauty  an  d 
Regularity,  if  compared  with  the  Originals, 
and  only  pretending  to  give  fuch  a  ge- 
neral Refemblance  as  may  diilinguifli  each 
Kind  from  other,  will  'tis  hoped  prove  fa- 
tisfa&ory  to  thofe  who  fliall  pleafe  to  re- 
peat the  Experiments  after  me  :  for  how- 
ever ftrange  they  may  appear,  they  are 
no  fanciful  Representations  produced  by  the 
Strength  of  Imagination,  nor  are  they 
taken  haftily  from  one  or  two  Trials,  but 
truely  (hew  what  generally  prefented  in 
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great  Numbers  of  repeated  Obfervations* 
Their  Figures  are  indeed  To  extraordina- 
ry, that  I  fhould  not  dare  to  have  laid  them 
before  any  body,  much  lefs  to  have  pub- 
lished them,  were  there  not  many  Gen- 
tlemen of  unexceptionable  Credit  who  are 
living  Witneffes  of  their  Truth,  and  was  I 
not  alfo  able,  almoft  at  any  Time,  to  pro- 
duce Configurations  like  thofe  they  were 
taken   from, 

Thefe  conftant  and  regular  Workings  of 
Nature,  which  the  Microfcope  difcovers, 
may  poflibly  condudt  us  a  Step  farther  in- 
to her  Recefles,  and  aflift  us  to  judge  of 
Caufes  andEfFe&s  in  many  Cafes  where 
at  prefent  we  are  greatly  at  a  Lofs,  fince 
according  to  Dr.  Woodward  -f-,  "  the  Stea- 
cf  dinefs  and  Conftancy  of  Nature  in  all  its 
"  Productions,  and  in  the  Formation  of  all 
u  Bodies,  happens  from  the  Conftancy  of  the 
c<  Procedure  of  the  Agents  that  are  inftru- 
€t  mental  to  the  Formation  of  thofe  Bodies, 
<c  and  from  the  Unalterablenefs  of  the  Cor- 
fC  pufclcs  which  ferve  for  conftituting  and 
<f  com pofing  of  thofe  Bodies  "  And  we  are 
told  by  the  Rt.  Rev.  Author  of  Syris  %> 
that  the  "  Analogy,  Conftancy  and  Uni- 
14  fortuity  in  the  Phenomena  or  Appear- 
11  anccs  of  Nature  are  aFoundation  forgene- 
11  ml  Rules  :  and  thefe  are  a  Grammar  for 
11  the  Undcrftanding  of  Nature,  or  the  Series 
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u  of  EfFe&s  in  the  vifible  World,  whereby 
c<  we  are  inabled  to  forefee  what  will  come 
"  to  pafs  in  the  natural  Courfe  of  Things." 
As  there  is  good  Reafon  therefore  to 
expedt,  that  the  following  Experiments 
may  conduce  fomething  towards  account- 
ing for  many  Caufes  and  Effe&s  in  Nature, 
when  duely  confidered  by  People  of  true 
Judgment,  to  fuch  I  freely  fubmit  them; 
without  pretending  any  thing  more  my- 
felf  than  barely  to  relate  Fadts  :  but  fhould 
they  ferve  no  other  Purpofe  than  to  pre- 
fent  a  new  Set  of  Obje&s  for  the  Micro- 
fcope ,  full  as  wonderful  and  entertaining  as 
any  that  have  ever  been  yet  examined, 
affording  by  Mixture  a  Variety  almoft  in- 
finite, eafily  procured,  and  always  ready  for 
Obfervation,  there  are  many  I  flatter  myfelf 
to  whom  they  will  prove  acceptable.  And 
I  fhall  endeavour  to  aflift  as  much  as  pof- 
fible  the  Curiofity  of  thofe  who  may  be 
inclined  to  repeat  thefe  Experiments  after 
me,  by  defcribing  in  the  plaineft  Terms 
each  Circumftance  necefTary  to  be  known, 
either  previous  to,  or  during  the  Time  of 
Obfervation  by  the  Microfcope,  and  dare 
affure  them  for  their  Encouragement,  that 
the  Trouble  is  very  little,  though  the  Plea- 
fure  and  Information  refulting  therefrom  is 
great. 

To  begin  then  with  the  Manner  of  pre- 
paring thefe  Subje&s  for  Obfervation. 

CHAP. 
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CHAP.    II. 

The  Method  of  preparing  Salts  and 'SalinS 
Substances,  for  the  viewing  their  Con- 
figurations. 

IDiflblve  the  Subject  to  be  examined  in  no 
larger  a  Quantity  of  River  or  Rain  Water 
than  I  am  certain  it  is  fufficient  to.  faturate. 
If  it  is  a  Body  eafily  diffolvable  I  make  ufe  of 
Cold  Water,  otherwife  I  make  the  Water 
warm,  or  hot,  or  even  boiling,  according- 
as  I  find  it  neceflary.  After  it  is  perfectly 
diffolved  I  let  it  reft  for  fome  Hours,  till,  if 
overcharged,  the  redundant  Saline  Particles 
may  be  precipitated,  and  fettle  at  the  Bottom, 
or  fhoot  into  Cryftals  ;  by  which  means  £ 
am  moft  likely  to  have  a  Solution  of  the 
fame  Strength  at  one  Time  as  at  another ; 
that  is,  a  Solution  fully  charged  with  as 
much  as  it  can  hold  up,  and  no  more  ;  and 
by  thefe  Precautions  the  Configurations 
appear  alike,  how  often  fo  ever  tryed  : 
whereas  if  the  Water  be  lefs  faturated,  the 
Proportions  at  different  Times  will  be  fub- 
jeft  to  more  Uncertainty ;  and  if  it  be  exa- 
liiined  before  fuch  Separation  and  Precipita-* 
tion  of  the  redundant  Salts,  little  more  will 
be  feen  than  a  confufed  Mafs  of  Cryftals. 

The  Solution  being  thus  prepared,  I  take 
up  a  Drop  of  it  with  a  Goofe  Quill,  cut  in 
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Fafliion  of  a  Scoop,  and  place  it  on  a  flat  Slip 
of  Glafs  of  about  three  Quarters  of  aft  Inch 
in  Width,  and  between  three  and  four  Inches 
long,  fpreading  it  on  the  Glafs  with  the 
Quill,  in  either  a  round  or  oval  Figure,  till 
\t  appears  a  Quarter  of  an  Inch  or  more  in 
Diameter,  and  fo  fhallow  as  to  rife  very 
little  above  the  fiirface  of  the  Glafs.  When  it 
is  fo  difpofed,  I  hold  it  as  level  as  I  car* 
over  the  clear  Part  of  a  Fire  that  is  not  too 

• 

fierce,  or  over  the  Flame  of  a  Candle  at  a 
Pittance  proportionable  to  the  Degree  of 
Heat  it  requires,  (which  Experience  only  can 
direft,)  and  watch  it  very  carefully,  till  J 
difcover  the  Saline  Particles  beginning  to 
gather  and  look  white,  or  of  fome  other  Co- 
lour, at  the  Extremities  of  the  Edges.  Then 
(having  adjufted  the  Microfcope  beforehand 
£or  its  Reception,  armed  with  the  fourth 
Glafs,  which  is  the  fitteft  for  moft  of  thefe 
Experiments,)  I  place  it  under  my  Eye,  and 
bring  it  exactly  to  the  Focus  of  the  Magni- 
fier, and  after  running  over  the  whole  Drop, 
I  fix  my  Attention  on  *  that  Side  where  I 
obferve  any  Increafe  or  pufhing  forwards  of 
cryftaline  Matter  from  the  Circumference 
towards  the  Center. 

.  This  Motion  is  extremely  flow  at  the  Be- 
ginning, unlefs  the  Drop  has  been  overheat- 
ed, but  quickens  as  the  Water  evaporates, 
and  in  many  Kinds  towards  the  Conclufion 
produces  Configurations .  with  a  Swiftneft 

uncon- 
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unconceiveable,  compofed  of  an  Infinity  of 
fttfts>  which  are  adjufted  to  each  other  with 
an  Klesance,  Regularity  and  Order,  beyond 
what  the  exafteft  Pencil  in  the  World 
guiifoi  by  the  Ruler  and  Compafles  can  ever 
ora&l,  or  the  moft  luxuriant  Imagination 

ftttor* 

\Vhen  A&ion  once  begins,  the  Eye  can- 
not be  taken  off,  even  for  a  Moment,  with- 
out lofing  fomething  worth  Obfervation : 
for  the  Figures  alter  every  Inftant  till  the 
whole  Procefs  is  over  ;  and  in  many  Sorts, 
after  all  feems  at  an  End,  new  Forms  arife, 
different  intirely  from  any  that  appeared  be- 
fore, and  which  probably  are  owing  to  fome 
fmall  Quantity  of  Salt  of  another  Kind, 
which  the  other  feparates  from  and  leaves 
to  aft  after  itfelf  has  done  :  and  in  fome 
Subjects  three  or  four  different  Sorts  are  ob- 
fervable,  few  or  none  being  fimple  and  ho- 
mogeneous. 

When  the  Configurations  are  fully  form- 
ed, and  all  the  Water  evaporated,  moft  Kinds 
of  them  are  foon  deftroyed  again  by  the 
Moifture  or  A&ion  of  the  Air  upon  them  ; 
their  Points  and  Angles  lofe  their  Sharpnefs, 
become  uneven  and  defaced,  and  moulder 
as  it  were  away.  But  fome  few  are  perma- 
nent, and  by  being  inclofed  between  GlafTes, 
■as  I  fhall  direct  hereafter,  may  be  preferved 
Months,  or  even  Years,  entertaining  Objefts 
for  the  Microfcope. 

N.  B. 
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N.  Si  It  happens  oftentimes  that  a  Drop 
of  a  Saline  Solution  can  hardly  be  fpread  on 
the  Slip  of  Glafs,  by  reafon  of  the  Glafs's 
Smoothnefs,  but  breaks  into  little  Globules, 
as  it  would  do  were  the  Surface  greafy  ; 
this  was  very  troublefome,  till  I  found  a  way 
of  preventing  ity  by  rubbing  the  broken  Drop 
with  my  Finger  over  the  Glafs,  fo  as  to  leave 
the  Glafs  fmear'd  with  it ;  on  which  fmear- 
ed  Place  when  dry,  another  Drop  of  the 
Solution  may  be  fpread  very  eafily  in  what 
Form  one  pleafes. 

It  likewife  fometimes  happens,  that  when 
a  heated  Drop  is  placed  properly  enough  for 
Examination,  the  Obferver  finds  he  can  dif- 
tinguifti  nothing  :  which  is  owing  to  Sa- 
line Steams  that  rife  from  the  Drop,  cover 
and  obfeure  the  Objedl  Glafs,  and  therefore 
muft  immediately  be  wiped  away  with  a 
foft  Cloth  or  Leather. 

Tis  I  think  an  allowed  Maxim,  that  Salts 
aft  not  unlefs  in  a  State  of  DifTolution,  for 
which  Reafon  I  diffolved  them  in  order  to 
obferve  their  Manner  of  adting.  A  certain 
m  Degree  of  Heat  is  likewife  moil  commonly 
employ'd  by  Nature  in  all  her  various  Pro- 
ductions :  wherefore  I  imagined  that  by 
the  Afliftance  of  Heat,  applied  in  different 
Degrees,  I  might  in  fome  fort  imitate'  Na- 
ture, and  produce  fuch  Figures  as  Salts  are 
thrown  into,  not  when  they  ceafe  to  adt, 
jvhich  I  apprehend  is  the  Cafe  when-  they' 

are 
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are  formed  into  Cryftals,  but  even  whilft  they 
jure  acting  :  and  this  what  I  call  their 
Configuration  does  moft  wonderfully  (hew. 

My  Intention  was  to  difcover  as  far  a9 
toight  be,  the  natural  Inclination,  Progreffi- 
on  and  Figure  of  each  refpe&ive  Salt  under 
Examination  -,  it  was  confequently  neceffary 
to  avoid  making  ufe  of  anyDiflblvent,  which 
by  containing  other  Salts  might  create  Con- 
fufion,  and  produce  Forms  not  coitftant  or 
eflenti^lto  the  Subjett  of  Inquiry.  River 
or  Rain  Water  has  therefore  moft  common- 
ly been  my  Diffolvent,  being  what  I 
judged  leaft  likely  to  prejudice  my  Experi-* 
ments.  I  am  very  fenfible  neither  Salts  or 
other  Bodies  are  td  be  obtained  unmaxt  and 
perfectly  homogeneous  :  but  I  have  taken 
pains  to  procure  fuch  of  each  Kind  as  ap- 
peared moft  pure  and  perfeft,  I  mean  of 
the  fimple  Salts ;  as  for  the  Compounds  t 
was  obliged  to  rely  on  the  Chemiftc 

In  all  Examinations  by  the  Microfcoper' 
of  Saline  Solutions,  even  though  made  in 
the  Day-time,  I  always  employ  the  Light' 
of  a  Candle,  and  advife  every  Obferver  to* 
do  fo  likewife  :  for  the  Configurations  be- 
ing exceedingly  tranfparent,  are  rendered' 
much  more  diftinguifhable  by  the  brown 
Light  a  Candle  affords,  than  by  the  more- 
white  and  tranfparent  Day-light ;  and  be- ' 
fides,  either  by  moving  the  Candle  or  turn- 
ing 
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ing  the  Microfcope,  fuch  Light  may  be 
varied  or  directed  juft  as  the  Subje<ft  re- 
quires. 

It  may  be  alio  proper  to  take  notice, 
that  no  Kinds  of  Microfcope  are  fit  for  thefe 
Obfervations,  but  fuch  as  have  an  open 
-Stage,  whereon  the  Slips  of  Glafs  with  the 
Liquor  upon  them  may  be  placed  readily* 
and  in  a  perfect  horizontal  Pofition  ;  and 
moreover  where  they  can  be  turned  about 
freely,  and  without  difordering  the  Fluid. 
Thofe  Microfcopes  where  Sliders  or  Slips 
of  Glafs  are  thruft  in  between  two  Plates, 
as  in  WtIJon%  &C.  be  they  in  whatever  Di- 
rection, cannot  therefore  properly  be  em- 
ployed here.; — The  following  Obfervations 
were  all  made  by  a  double  Microfcope, 
conftru&ed  by  Mr.  Cuffy  in  Fleet-Jlreet% 
with  fome  Regard  to  thefe  Experiments, 
Its  Figure  refembles  what  is  called  com- 
monly the  Double  RefleSling  Microfcope ,  and 
like  that  it  receives  Light  from  a  Speculum 
underneath  :  but  befides  an  Improvement 
in  the  Pofition  of  the  Glafles,  its  Stage  is 
difencumbered  with  Legs,  and  quite  opeo* 
for  the  Reception  of  Obje&s  without  Trou- 
ble ;  its  Motion  is  not  by  Jerks,  as  in  the 
Microfcope  juft  now  mentioned,  but  re- 
gulated by  a  fine-threaded  Skrew,  whereby 
it  is  adjufted  to  the  Eye  with  great  Eafe  and 
Exa&nefs  ;  and  all  that  try  it  will  I  believe 
judge  it  not  only  the  moll  convenient  Micro- 
fcope 
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fcope  for  this  Purpofe,  but  likewife  for  gene- 
ral Ufe.  Wherefore  as  this  Inftrument,  which 
has  been  conftrudted  fince  the  Publica- 
tion of  the  Micro/cope  made  eafy,  could  not 
be  given  there  amongft  the  other  Micro- 
fcopes  then  in  ufe,  I  intend  at  the  End 
of  this  Treatife  to  infert  a  Drawing  and 
fhort  Defcription  of  it. 


C  H  A  P.   in. 

Of  Salts   in  general. 

IT  feems  necefTary,  in  order  to  make 
the  Matter  in  Hand  underftood  the  bet- 
ter, that  fome  Account  be  given  of  what 
is  meant  by  Salts  and  Saline  Subjlances>  to- 
gether with  fome  fhort  Explanation  of  the 
DifTolution  of  fuch  Subftances,  and  their 
Cryftalization  afterwards ;  whereby  the  Dif- 
ference between  my  Experiments  and  thofe 
of  others  may  becpme  more  evident. 

Few  will  I  prefume  imagine,  that  I  mean 
f>y  Salts  fuch  Subftances  only  as  afford  what 
is  called  a  Salt  Tafte  ;  for  Salts  are  of  all 
Taftes,  and  Sugar  itfelf  is  no  other  than 
a  Salt  extracted  from  the  Sugar  Cane.  But 
we  underftand  by  Salts,  all  Subftances  what- 
foever  that  are  diflblvable  in  Water,  or 
whofe  Parts  become  fo  feparated  thereby 
as  to  difappear  therein  j  which,  notwkh- 

ftanding 
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fog  the  Water  being  evaporated,  fhew  them- 
felves  again  combined  in  fome  fort  of  an* 
gular  Forms,  with  a  Degree  of  Tranfpa- 
rency,  and  to  the  Tafte  are  more  or  left 
Jmngent*  To  this  may  be  added,  that  they 
are  fiifible  by  Fire* 

Salt,  thus  ilnderftood,  is  One  bt  the  firft 
Principles  of  the  Chemifts  ;  and  indeed  has 
good  Reafon  to  be  efteemed  fo,  as  it  en- 
ters into  the  Compofition  of  all  Bodies.  It 
is  every  where*  and  in  every  thing  :  for  if 
any  Stone,  Plant,  or  Animal  be  burnt,  a  Salt 
remains  in  the  Afhes,  which  may  be  ex- 
tracted by  Water,  and  feparated  from  the 
Caput  Mortuum. 

It  is  the  Nutriment  of  Animals*  Vege- 
tables and  Minerals,  infomuch  that  Herbs, 
Roots,  Bread,  &c.  deprived  of  their  Salts, 
can  neither  fuftain,  nottrifh,  or  increafe  the 
Bodies  of  Animals  ;  and  the  Earth  when 
divefted  of  it   becomes  abfolutely  barren. 

Vegetables  And  Animals,  whilft  flourish- 
ing and  alive,  difcharge  by  Perfpiration  and 
other  more  fenfible  Evacuations  the  Excefs 
and  Recrements  only  of  the  Salts  whereby 
they  are  preferved  :  but  when  they  perifh, 
the  Chain  whereby  the  Parts  were  kept  to- 
gether becomes  broken,  the  Salts  regain 
their  Liberty  by  Putrefaction,  fome  fly 
away  into  the  Air,  and  the  reft  remain  in 
a  Condition  to  enrich  and  render  fertile 

C  that 
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that  lean  and  hungry  Earth  which  is   de- 
ftitute  of  fuch  Salt. 

Taftes,  Smells,  and  moft  other  Effedls 
of  Bodies  on  one  another,  feem  occafioned 
by  the  A&ion  of  Salts,  which  by  ftriking 
on  our  Organs  produce  Senfations  corre- 
fpondent  to  their  Figures,  and  by  the  fame 
means  affedt  all  other  Bodies. 

Being  tranfparent,  and  having  a  ftrong 
attractive  Power,  they  probably  fupply  both 
Matter,  Confidence  and  Form  to  Spars,  Cry- 
ftals,  Diamonds,  and  all  other  Gems  and  pel- 
lucid angularly  figured  Foffils.  When  com- 
bined and  at  Reft  they  are  perhaps  the  Bafis 
of  Cohefion  and  Solidity  in  moft  Bodies, 
the  Pegs  or  Nails  that  nold  the  Parts  of 
other  Matter  together  ;  but  when  put  in- 
to Motion  by  the  Separation  of  their  com- 
ponent Particles,  and  their  repulfive  Force 
(which  is  no  lefs  vigorous  than  their  attrac- 
tive Power)  becomes  exerted,  they  are  the 
moft  adtive  Principles  inNahire,  like  Knives 
or  Launcets  cut  their  Way  through  every 
thing,  and  produce  the  moft  furprizing 
Changes*  Whence  the  Chemifts  fay,  that 
in  the  Sun  and  in  Salt  are  all  Nature's 
Produ&ions;  and,  that  he  who  knows  not 
Salts,  will  never  perform  any  thing  in  Art. 
t  The  Diftin&ion  of  Salts  into  acid  and 
alkaline,  into  volatile,  fixt,  and  effential,  I 
/hall  leave  the  Reader  to  confult  chemical 
Writers  about. 

CHAP. 
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CHAP.    IV. 

Of  Dissolution. 

THE  Diffolution  of  Salts  or  fattne  Bo- 
dies is  effected  by  an  Intrufion  orln- 
terpofition  of  the  Particles  of  Water,  or 
fome  other  Diflblvent,  between  the  Parti- 
cles that  compound  fuch  Bodies  ;  where- 
by their  Combination  is.  deftroyed,  and  they 
become  feparated  from  each  other. 

Sir  Ifaac  Newton  accounts  for  the  Diilb-? 
lution  of  fuch  Subftances  from  the  great 
Principle  of  Attraction,  and  the  Manner 
thereof  is  explained  by  Dr.  Friend  in  his. 
PraleSiiones  Chemica,  pag.  6 1 ,  where  he 
gives  a  mechanical  Defcription  of  the  dif- 
fblving  of  common  Salt  in  Water ;  the  mean- 
ing of  which  in  few  Words  is,  "  that  the 
Corpufcles  of  Salt  being  extremely  fimple, 
minute,  and  folid  for  their  Bulk,  are  con- 
fequently  indued  with  a  ftrong  attradtive 
Power:  ( Attraction  being,  cater  is  paribus, 
always  in  proportion  to  the  Quantity  of 
Matter :)  the  Particles  ofWater  are  there- 
fore attracted  more  vigoroufly  by  the  fa- 
lisie  Particles  than  by  one  another :  for  the 
watery  Particles  cohering  but  (lightly,  and 
moving  readily,  when  they  approach  the 
€C  Particles  of  Salt,  rufti  as  it  were  into  their 
^  Embraces ;  and  opening  a  Paffage  into  their 

C  2  "  Pores, 

^  Vid.  Nwton's  Opticks.  p.  35  r. 
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<c  Pores,  which  are  very  numerous,  theTex- 
c<  ture  and  Cohefion  of  their  Parts  become 
"  intirely  broken  and  deftroyed,  the  Corpu- 
"  fcles  are  feparated,and  float  here  and  there 
«  in  the  Water."       ' 

Water  (or  fome  other  Liquor)  having 
thus  infinuated  between  the  component 
Particles  of  faline  Bodies,  deftroyed  their 
Cohefion,  and  removed  them  from  each 
other ;  if  the  minute  difunited  Particles  are 
fewer  than  what  the  Interfaces  of  the  Water 
can  contain,  they  remain  fufpended  in  the 
Fluid,  though  being  extremely  fmall  and 
tranfparent  the  Eye  cannot  difcern  them :  for 
notwithftanding  Salts  are  fpecifically  heavier 
than  Water,  their  minute  Particles,  when 
feparated,  having  their  Surfaces  increafed 
in  proportion  as  their  Bulk  is  diminifhed, 
are  unable  to  overcome  the  Refiftance  of 
the  Fluid,  and  confequently  cannot  fink 
therein.  But  if  the  faline  Particles  are 
more  in  Quantity  than  the  Interftices  of 
the  Water  can  eafily  contain,  the  Refidue 
attrad:  each  other,  form  little  Maffes  hea- 
vier than  the  Fluid,  and  either  fall  to  the 
Bottom,  or  adhere  to  the  Sides  of  the  Veflel, 
and  that  moft  commonly  in  the  Form  of 
regular  Cryftals. 

CHAP. 
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Of  Crystalization. 

THE  ufual  Way  of  procuring  Cryftals 
from  any  Salt  or  faline  Subftance 
is,to  diflblve  the  fame  in  warm  Water ;  to  fil- 
ter the  Mixture  if  there  be  any  Foulnefs ; 
to  evaporate  till  a  Film  is  feen  at  Top  j 
and  then  to  fet  it  in  a  cool  Place  to  fhoot. 
Heat  enables  the  Water  to  diflblve  and  hold 
up  a  greater  Quantity  of  the  Salt  than  it 
would  do  without  it,  and  Cold  afterwards 
gready  aflifts  its  forming  into  Cryftals, 

The  Cryftals  thus  formed,  whether  more 
or  lefs  in  Quantity,  will  always  have  fiich 
Figure  as  is  peculiar  and  coriftant  to  the 
Kind  of  Salt  tn?y  are  procured  from  ;  and 
how  often  foever  their  Particles  bq  fepa- 
rated  by  Solution,  they  will  come  togetner 
again,  and  reunite  in  fuch  a  Manner  as  to 
produce  Bodies  exactly  of  the  fame  regu- 
lar Forms  ;  which  muft  imply,  that  fuch 
component  Particles,  whatever  their  Shape 
or  Texture  be^  are  themfelves  unalterable, 
and  that  the  Principle  or  Law  whereby 
they  are  brought  together  is  uniform  and 
perpetual.  Their  Concretion  may  be  ac- 
counted for  on  Sir  Ifaac  Newton's  Princi- 
ples, by  the  attractive  Force  with  which 
all  Bodies,  and  Salts  more  efpecially^  by 
reafon  of  their  Solidity,  are  indued  ;  where- 
by, when  the  Water  wherein  they   float 

c3  ■  ■  ■■ 
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is  evaporated,  to  fuch  a  Degree  that  the 
faline  Particles  come  within  the  Reach  of 
each  other's  attractive  Power,  and  do  ac- 
tually attradt  one  another  more  vigorous-, 
ly  than  the  Fluid  attracts  them,  they  form 
themfelves  into  Cryftals.   And  as  to  the  Re- 
gularity of  their  Figures,  "  that    argues 
(according  to  the  fame  great  Man)  that 
"  the  Particles  of  the  Salt  before  they  con- 
"  creted,   floated  in  the   Liquor  at  equal 
Diftances  in  Rank  and  File  $  and  by  con- 
fequence    that  they   a&ed    upon    one 
another  by  fome  Power  which  at  equal 
Diftances  is  equal,  at  unequal  Diftan- 
res  unequal.     For  by  fuch  a  Power  they 
will    range    themfelves  uniformly,    and 
without  it  they  will  float  irregularly,  and 
come  together  as  irregularly/'     He  alfo 
fuppofes,  "  that  the  Particles  not  only  range 
"  themfelves  in  Rank  and  File  for  con- 
creting in  regularFigures,but  alfo  by  fome 
kind  of  polar  Virtue  turn  their  homo- 
geneal  Sides  the  fame  Way  *f. 
As  that  Conftancy  of  Figure,  obfervable 
in  the  Production   of  Cryftals   from    the 
fame  Salt,  proves  their  component  Particles 
to  have  fome  determined  and  unalterable 
Shape,  fo  the  Difference  of  Figure  pecu- 
liar to  the  Cryftals  of  different  Salts,  in- 
duces  one  to  believe,  that  the  component 
Particles  of  each   Kind  differ  no   lefs  in 

Shape 

f  Nvwto.Ss  Opticks,  2d  Edit.  Page  363. 
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Shape  from  the  Particles  of  every  other 
Kind  than  the  Cryftals  they  compofe  do'. 

The  Particles  of  them  all  are  indeed  fo 
cxquifitely  minute,  that  po  human  Eye  tir 
Inftrument  can  poflibly  difcern  them,  be- 
ing finer,  in  feveral  Kinds,  even  than  the 
Particles  of  Air,  forcing  their  Way  through 
Metals,  Glafs,  and  other  Bodies,  where  the 
Air  can   find  .no  Entrance.     Conjectures 
have  notwithftanding  been  made  concern- 
ing their  Figures  $  fome  fuppofing  them 
exactly  of  the  fame  Shape  in  little,  as  the 
Cryftals  they  conftitute   by  their  Combi- 
nation are  in  a  larger  Size  ;  whilft  others 
infill,  that  their  Shape  is  intirely  different 
from  what  appears  in  the  Cryftals  ;  the 
Figures   whereof  arife,   as   they  imagine, 
from  a  ftronger  Attraction  on  fome  Sides 
of  the    fame  Particles   than    on  others, 
whereby  the  Concretions  on  thofe   more 
attractive  Sides  are  greater  :  for,  fay  they, 
if  the  Particles  of  Salt  that  fwim  in  a  Fluid 
attract  each  other  mutually,  and  by  their 
Figure  have   a    greater   attra&ive   Power 
in  fome  Parts  than  in  others,  and  if  their 
Contacft  be  greateft  in    thofe  Parts,   fuch 
Particles  will  form  themfelves  into  Bodies 
-with  given   Figures,  or,  in  other  Words, 
will  conftitute  regular  Cryftals. 

That  ingenious    mathematical  Profeflbr 
and  Phyfician    of  Bononia   *,   Dominions 

C  4  GulieU 

•  Vid.    Dtfcor/o  fofra  k  Figure  <tS  Salt.    Printed  at 
Bologna  4t0,  1688. 
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Qulielminus  obferves,  that  the  fenfible 
Cryftals  of  any  Salt,  however  large  or  mi* 
nute  they  may  be,  have  always  the  fame 
Figures  :  the  Co-ordination  of  the  Parts 
not  depending  on  the  Quantity  of  the  com- 
ponent Matter  :  that  Nitre,  for  Example, 
in  its  EfBorefcencies  from  Walls,  difpofes 
itfelf  into  very  (lender  Bodies  of  the  like 
Figure  exactly  as  its  larger  Cryftals  $  and 
that  not  only  Cryftals  too  fmall  for  our  Eyes 
to  fee,  but  even  the  minuteft  Particles  of 
their  Salt,  that  were  diflblved  in  the  Water 
before  their  Cryftalization,  have  the  fam$ 
Figure  as  the  largerCryftals  have.  Whence 
he  fuppofes  the  firft  Principles  of  Matter 
whereof  the  Salt  is  coippofed,  and  which 
on  Account  of  their  Smallnefs  no  Force 
can  ppffibly  divide,  to  have  fueh  deter- 
jnined  Figures,  3s  they  can  never  change, 
impofed  oij  theip.  at  their  Creation.  And 
for  this  he  quotes  Mr.  Leeuwenboekj  who 
aflerts,  that  in  Solutions  of  Cyprian  Vitriol, 
find  of  Tartar,  he  has  feen  Particles,  which 
though  not  larger  than  the  twenty  thou- 
fandth  Part  of  the  Thicknefs  of  a  Hair, 
were  exaftly  figured  like  their  larger  Cry- 
ftals j  and  thole  Figures  in  two  or  three 
Minutes  inpreafed  to  an  hundred  times 
their  former  Bulk,  ftill  retaining  their  Fi* 
gure,  however  they  we^e  enlarged  in  length 
find  Breadth, 

Jtfpr  does  he  imagine  any  other  Cauie 

for 
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for  the  Separation  of  a  Salt  from  the  Fluid 
wherein  it  is  diflblved,  but  an  Inclination 
of  the  Planes  of  the  fmalleft  Particles  to 
unite  $  which  Inclination  being  alike  in  all, 
they  join  one  after  another  on  every  Side : 
by  which  means  the  Size  grows  larger,  but 
tne  Figure  alters  not.  Tnofe  in  common 
Salt  he  affirms  to  be  minute  Cubes,  in  Vi- 
triol Parallelopipids,  and  in  Nitre  hexagonal , 
Prifms. 

Hence  he  infers,  that  the  Figures  of  the 
Cryftals  prove  not  only  the^Exiftence  and 
Shape  of  their  component  Particles,  but 
withal  demonftrate  that  the  Cryftals  aret 
themfelves  produced  by  an  appofite  Union 
of  fuch-like  figur'd  Particles,  whofe  Figures 
cannot  be  deftroyed  unlefs  by  Annihilation. 

That  the  moft  minute  Cryftals  difcerna- 
ble  by  theMicrofcope  may  be  obferv'd  grow- 
ing under  the  Eye,  and  enlarging  their 
Dimenfions  many  thoufands  of  times  with- 
out an  Alteration  in  Figure,  I  dare  affirm 
from  my  own  Experience  :  but  I  pretend 
not  thereby  to  determine,  the  real  Shape 
of  the  original  Particles  of  any  Salt,  or  to 
underftand  the  other  Properties  concerned 
in  their  Combination.  After  all  my  Expe-» 
riments,  I  am  too  fenfible  of  my  own  Ig- 
norance to  fet  up  any  Hypothefis  :  that 
I  leave  to  abler  Judges  on  future  Tryals ; 
pegging  Leave  inftead  thereof  to  fubmit  the 
fpUowing  Queries  to  beconfidered  atLeifure* 

QUERIES, 
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^UE  R  IE  S. 

DO  not  Attraction  and  Repulfion  feem 
to  be  the  principal  active  Powers 
whereby  the  natural  Changes  in  Bodies  arc 
produced  ? 

Are  not  thefe  Powers  inherent,  proba- 
bly, in  all  Matter,  however  their  Agency 
may  be  fufpended,  diminished,  augmented, 
or  otherwise  diverfifyed  ? 

May  we  not  fuppofe,  that  by  the  firft 
of  thefe  Powers  the  original  Particles  of 
Matter  are  brought  together  and  conjoyned, 
in  the  Formation  of  moft  compounded  Bo- 
dies P  and  does  not  the  Definition  of  fuch 
Bodies,  or  the  Separation  of  their  compo- 
nent Particles,  feem  probably  greatly  owing 
to  the  Latter  ? 

Is  there  not  Rcafon  to  believe,  that  the 
Particles  of  Matter  constituting  Gold,  Stone, 
Wood,  Flefh,  &c.  are  different  from  each 
other  ab  Origine  ;  and,  confequently,  that 
there  are  different  Kinds  of  fimple  mate- 
rial Particles? 

Muft  not  thefe  Particles  ( however  un- 
nceivable  their  Minutenefs  be )  have  fome 
ermined  Figures  and  Sizes  ?  May  not 
fuch  Figures  and  Sizes  be  different,  and 
with  different  Degrees  of  the  at- 
or  repulfive  Force  :  and  may  not 
"srence  in  Bodies  as  to  Coherence, 
Soli- 
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Solidity,  Duration,  &c.  be  owing  to  the 
yarious  Intermixture  and  Combination  of 
Particles  either  alike >  or  unlike  in  Size  and 
Figure  f  ? 

May  there  not  be  a  Kind  of  Polarity  in 
the  original  Particles  ?  or,  may  they  not 
attract  at  fome  Points  and  repel  at  others, 
and  that  in  various  Pioportions,  according 
to  their  Inclination  towards  each  other,  their 
Distances,  their  Points  of  Contad*  or  other 
Circumftances  ?  May  not  fuch  Attradion 
or  Repulfion  be  excited,'  or  fufpended,  by 
Heat,  Cold,  Motion,  Reft,  &c  ?  And  as 
Light  has  alternate  Fits  of  eafy  Reflexion 
and  eafy  Tranfmiffion  J,  occafioned  by  the 
.different  original  Properties  of  the  different 
Sides  of  its  Rays  *,    (as  Sir  Ifaac  Newton 

has 

f  "  All  the  Phenomena  in  Nature  are  produced  by 
Motion.  There  appears  an  uniform  working  in  things 
great  and  (mall  by  attra&ing  and  repelling  Forces.  But  the 
partkular-'Laws  of  Attra&ion  and  Repulfion  are  various. 
The  minute  Corpufcles  are  impelled  and  directed,  that  is 
to  fay,  moved  to  and  from  each  other,  according  to  various 
Rules  or  Laws  of  Motion.  Some  Bodies  approach  together, 
others  fly  afunder,  and  perhaps  fome  others  do  neither. 
When  Salt  of  Tartar  flows  per  delifuium*  it  i*  vifibJe 
that  the  Particles  of  Water  floating  in  the  Air  are  moved 
Cowards  the  Particles  of  Salt,  and  joyned  with  them.  And 
when  we  behold  vulgar  Salt  not  to  flow  fir  dtliquium* 
may  we  not  conclude  that  the  fame  Law  of  Nature  and 
Motion  doth  not  obtain  between  its  Particles  and  thofe 
of  the  floating  Vapours  ?  A  Drop  of  Water  aflumes  a  round 
Figure,  becaufe  its  Parts  are  moved  towards  each  other  : 
but  the  Particles  of  Oil  and  Vinegar  have  no  fuch  Difpo- 
fitionto  Unite."  Vide  Bifhop  of  Cloyne'b  Syris,  Page  1 10. 

t  Newton's  Opticks,  Page   339.  Again,  3417. 

*  Ibid.  Quere  26. 
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has  {hewn :  )  may  there  not  alfo  be  alter- 
nate Fits  of  eafy  Attra&ion  and  eafy  Re- 
pulfion, occafioned  by  the  Conjun&ion,  or 
Oppofition,  of  the  attractive  or  repulfive 
Sides  in  the  Particles  of  Matter  ?  May  not 
the  Succeffion  of  fuch  Fits  be  extremely 
quick,  as  in  the  Vibrations  of  Bodies,  &c  ? 
and  may  they  not  be  prevented,  diminifh- 
ed,  circumfgribed,  augmented,  propaga- 
ted, or  communicated,  with  almoft  infi- 
nite Variety  (as  to  the  Modification)  ac- 
cording to  the  Conftitution  of  the  Bodies 
wherein  they  are  excited,  and  the  Aptnefs 
or  Unaptnefs  of  other  Bodies  near  them  ? 

May  we  fuppofe  the  Attraction  and  Re*> 
pulfion  of  Magnetifm,  Gravity  and  Elec- 
tricity, to  be  different  Powers,  or  different 
Modifications  only  of  the  general  attractive 
.  and  repulfive  Power  fuppofed  refident  ia 
all  Matter  ? 

Do  not  Heat  and  Motion  feem  moil  like~ 
ly  to  excite  Repulfion  $  and  are  not  Cold 
and  Reft  moft  favourable  to  Attraction  ? 

When  the  Particles  of  Subftances  eva- 
porate, become  volatile,  or  fly  away,  is  not 
fuch  Volatility  owing  to  the  repulfive  Force 
of  the  Particles,  fome  how  or  other  put  into 
ACtion  ?  And  is  not  the  Explofion  of  Gun- 
powder, &c.  occafioned  probably  by  a  Fit 
of  Repulfion,  excited  fuddenly  and  violently 
by  Fire,  in  die  component  Particles  of  the 
Gunpowder  ? 

Sup* 


Suppofing  that  Salts  are  diflblved,  or  theif 
x*arts  feparated,  (  according  to  Sir  Ifaat 
^fewtm's  Theory,  and  the  beforeraen^ 
tioned  Explanation  of  Dr.  Friend,)  becaufe 
the  Particles  of  Water  are  more  ftrongly 
attracted  by  thfe  Particles  of  Salt  than  by 
one  another,  and  rufii  between  and  dis- 
unite the  feline  Particles :  may  not  the  re*. 
pulfive  Power  of  the  faline  Particles,  as  to 
6ne  another,  be  exerted  at  the  fame  Time  ? 
or  may  not  a  Fit  of  Repulfion  inftantly  fuc- 
ceed  die  former  Fit  of  AttradHon  *  ?  And, 
if  the  repulfive  Power  be  of  equal  Force 
in  each  of  the  Particles,  will  they  not  be 
repelled  to  equal  Diftances  from  each  other, 
and  confequently  be  difpofed  in  Rank  and 
.File  :  and  when  their  next  Fit  of  Attracti- 
on takes  place,  will  they  not  unite  accord- 
ing to  their  Arrangement  and  conftitute 
♦regular  Figures  ? 

Without  fuppofing  fuch  Fits  of  Repul- 
iion  and  Attraftion,  will  it  not  be  very 
difficult  to  conceive,  how  the  Particles  of 
Salt,  which,  notwithftanding  their  mutual 
Attraction  and  Contaft,  became  feparated 
each  from  other  by  their  ftronger  Attracti- 
on 


*  Unlds  by  fome  fuch  Means,  it  is  not  eafy  to  imagine 
that  the  Particles  of  Water  ftiould  be  able  to  enter  the 
Interfaces  between  the  conftituent  Particles  of  Salts :  for  the 
firft  Particles  of  Salts  are  found  to  be  (mailer  even  than 
:thofe.  of  Air,  by  their  paffing  through  Cork,  Glafs,  and 
•other  Bodies,  which  Air  cannot  pafs  through,  and  confe- 
quently their  Interfaces  muft  be  ftill  much  {mailer. 
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on  of  the  Particles  of  Water,  fhoujd  after* 
wards,  when  carried  to  Diftances  from  each 
other,  where  their  mutual  Attra&ion  muft 
be  rendered  much  weaker,  forfake  the  Par- 
ticles of  Water  (which  they  had  attracted 
and  joyned  themfelves  to  fo  ftrongly)  come 
together  again,  and  combine  more  firmly 
than  they  did  before  * ;  for  Cryftals  are 
not  near  fo  eafy  to  difTolve  as  Salts  before 
they  are  cryftalized  ? 

Does  not  the  Power  of  Attra&ion  in~ 
creafe  as  the  Diftances  between  the  Par- 
ticles decreafe  ?  Is  it  not  of  great  Strength, 
when  they  are  brought  in  Contact  ?  and 
would  not  moft  Bodies  be  abfolutely  folid, 
and  their  Parts  almoft  infeparable,  was  not 
Hardnefs  an  eflential  Property  in  Matter, 
which  (by  rendering  the  Particles  incom- 
preffible)  prevents  their  Contact  otherwife 
than  in  Points,  and  occafions  numberlefs 
Pores  or  Interfaces  between  them  ? 

May  not  the  attradtive  and  repulfive 
Power  be  in  proportion  to  the  Surface 
rather  than  the  Solidity,  (as  it  is  found  in 
Magnets,)  and  in  Confequence  thereof,  are 
not  the  fmalleft  Particles  indued  with  the 
ftrongeft  Attra&ion  and  Repulfion  ? 

•When  a  Glafs  Tube,  made  Eledrical  by  rubbing,  attracts 
a  downy  Feather,  foon  afterwards  repels  it,  and  drives  it 
continually  away  until  the  Feather  has  touched  fome  other 
Body ;  after  which  it  immediately  attracts,  and  then  repels  it; 
Jbave  we  not  a  plain  ocular  Demonftration  of  alternate  Fits 
of  Attraction  and  Repulfion  i 
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If  the  Particles  of  Matter  have  Sides  and 
Angles,  will  they  not  touch  in  more  Points, 
and  form  Bodies  more  folid  and  durable 
when  joyned  togeth  .r  laterally,  than  when 
connected  by  their  Angles  ?  And  if  the 
Surfaces  of  fuch  Bodies  are  fmooth  and 
polifhed,  will  not  their  Junction  be  much 
the  firmer  ? 

When  one  Salt  is  faid  to  be  converted 
into  another,  .or  appears  in  the  Figures  of 
another,  by  the  Addition  of  fomething 
thereto ;  may  it  not  be  fuppofed,  that  by 
the  Intervention  of  other  fliaped  Particles, 
the  Particles  of  the  firft  Salt  are  prevented 
from  cohering  by  the  fame  Sides  and  An- 
gles as  they  did  before :  and  that  by  the 
Mixture  of  thefe  Figures  the  new  Forms 
are  produced  ? — Some  Solutions  will  mix 
and  form  Cryftals  and  Configurations  by 
Combination  :  in  others,  however  blend- 
ed, the  Cryftals  of  each  Kind  appear  al- 
ways feparate. 

Are  not  tranfparent  Bodies  compofed  pro- 
bably of  homogeneous  Particles,  or  Parti- 
cles of  the  like  Size  and  Figure,  arrang- 
ed in  fome  uniform  Dire&ion,  whereby 
their  Interftices  being  rendered  regular,  are 
fitly  adapted  for  tranfmitting  the  Rays  of 
Light  ?  And  is  not  the  Tranfparency  of  all 
faline  Cryftals  and  Configurations  moft  likely 
to  be  owing  to  the  fame  Caufe  ? 

Do 
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Do  not  the  Colours  of  Bodies  alfcS  depend 
on  the  Arrangement  of  their  Particles,  for 
the  more  or  lefs  ready  Reflexion,  Refrac- 
tion, Tranfmiflion,  or  Retention  of  the 
Rays  of  Light  ? 


CHAR     VL 

JDireStidns  for  making  a  ColkStion  of  the  Sola* 
tionsof  Salts  and  Saline  Substances, 
and  preferring  them  always  in  Readinefs  to 
be  examined  by  the  Microfcope* 

AS  the  Curious  may  be  defirous  to 
colleft  and  keep  by  them  the  feveral 
forts  of  Salts  mentioned  in  this  Treatife, 
tvhereby  they  may  at  any  time  amufe  them- 
felves  or  entertain  their  Friends  at  a  Mo- 
ment's Notice ;  Ifhall  put  them  in  a  Way 
that  will  intirely  anfwer  this  Purpofe,  found- 
ed on  my  own  Experience. 

Let  a  Drawer  or  Box  be  made  three 
Inches  in  Depth,  ten  Inches  wide,  and 
fourteen  Inches  long  in  the  Clear :  at  about 
an  Inch  and  a  quarter  from  its  Bottom 
place  a  thin  Board  of  the  exaft  Length  and 
Width  of  your  Drawer,  horizontally,  on 
four  little  Pillars  fattened  in  the  Corners ; 
this  Board  having  firft  of  all  round  Holes 
cut  through  it,  in  Rows,  of  a  Size  to  re- 
ceive Glafs  Phials  that  hold  one  Quarter 

of 
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of  an  Ounce,  and  fufficiently  large  for  them, 
to  gb  eafily  in  and  out.  Such  a  Board  will 
conveniently  admit  of  twelve  Rows*  each 
Rotfr  having  eight  Holes. 

Being  thus  Furnifhed  with  a  Repofitonf 
for    your  Colle&ion,.  and  provided    with 
ninety-fix  Phials  of  clear  Glafs  to  place  in 
thefe  Holes,  where  they  will  Hand  in  order 
without  Danger  of  tumbling  down  or  be* 
ing  otherwife  difplaced,  put  into  each  Phial 
as  much  of  any  Salt  or  faline  Subftance, 
reduced  to  Powder,  as  you  are  certain  will 
be   fufficient   to    faturate   about  half  the 
Quantity  of  Water  it  can  contain ;  for  'tis 
beft  to  prepare  no  more  at  once,  aS  thereby 
you  will  leave  room  for  making  Mixtures 
and    trying     Experiments,    which  if  the 
Bottles  are  quite  full  you  cannot  do  Co  Well* 
Then  with   a  Tea-fpoon,    half  fill  your 
Phials  with  boiling  Water,  immerging  them 
all  the  while  up  to  the  Neck  in  a  Bafon 
of  Water,  likewife  boiling  hot  «f%  and  hold 
them  there  till  the  Salt  is  all  diflblved,  or 
you  are    fure  the  Water  will  diflblve  no 
more. 

This  done,  fallen  with  ftiff  Pafte  a  fmall 
Piece  of  Paper  on  the  Side  of  each  Phial 
near  the  Neck,  that  it  may  eafily  be  feen  j 
having  previoufly  marked  the  Papers  1,  2, 
3*  4>  S>  &c*  in  a  numerical  Order.     Fit 

D  the 

f  Cold  Water  <ff  warm  Water  will  do  for  (bin*  forts,  but 
feet  Water  does  no  Harm,  to  any,  and  is  beft  for  moih 
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the  Phials  with  good  found  Corks,  on  which 
you  muft  likewife  mark  (he  fame  Numbers, 
that  you  may  not  miftake  the  Bottles  they 
belong  to  :  and  do  not  think  it  enough  to 
mark  the  Corks  only,  for  many  or  the 
Salts  will  deftroy  trie  Marks  upon  the 
Corks,  and  by  that  Means  leave  you  in  the 
Dark  as  to  what  they  contain,  unlefo 
there  are  Papers  alfo  marked,  to  help  you 
out. 

Make  then  an  exaft  Catalogue  of  them, 
fetting  down  each  Particular  under  a  Number 
correspondent  to  that  on  the  Bottle  it  is  in  ? 
whereby  you  will  at  any  time  find  readily 
whatever  Solution  you  want  to  examine. 
You  may  range  your  Bottles  in  what  Order 
you  think  fit :  that  in  this  Treatife  is  per- 
haps as  gobd  as  any* 

Thefe  Preparations  will  keep  good 
many  Years ;  and  when  any  Phial  is  almoft 
fc>ut  it  may  eafily  be  replenished,  fo  as  to 
preferve  your  Collection  always  compleat.' 
You  muft  not  expe<9:  to  fill  all  your  Bottle* 
immediately ;  forty  or .  fifty  forts  will  be 
perhaps  as  many  as  you  will  foon  be 
able  to  procure  $  and  therefore,  if  you  fhall 
be  fatisfied  with  them,  your  Box  may  be 
contrived  in  the  above  .Manner  to  contain 
only  fome  fuch  Number.  But  a  diligent 
Enquirer  will  be  able  to  add  to  them  front 
Time  to  Time,  and  would  not  willingly  be 
limited,  in  his  Refearches.  Suppofe  how- 
ever 
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ever  you  have  only  forty  Sorts  $  by  diffe- 
rent Mixtures  and  Compofttions  of  them 
with  one  another,  you  may  produce  many 
thoufends  of  Subjects  for  Examination,  and 
be  continually  discovering  new  and  won- 
derful Configurations  z  from  this  rich  Store, 
by  combining  different  Salts,  and  in  diffe- 
rent Quantities,  innumerable  Varieties  may 
be  formed,  as  from  the  different  Arrange- 
ments of  the  twenty-four  Letters  of  the 
Alphabet,  all  the  Sounds  of  Language  may 
be  fignified. 

Here  is  an  unbounded  Field,  which  I 
only  point  out  to  the  Curious,  withput  de- ' 
fcribing  the  Beauties  I  have  frequently  met 
with  iu  my  Rambles  there.  *Tis  enough 
for  me  to  fhew  the  Configurations  and 
Cryftals  of  Salts  (imply  and  fingly  *  I  re- 
commend to  thofe  who  have  more  Leifure, 
to  examine  them  all  differently  combined. 

Solutions  thus  prepared  will  be  always 
ready  to  fhew  the  Configurations  forming 
under  the  Obferver's  Eye  $  a  Sight  no  one 
can  behold  without  Admiration  and  De- 
light.  It  would  likewife  be  very  defirable 
to  prfcferve  the  Configurations  tnemfelves, 
after  they  are  cbmpleat  and  perfed:,  or  in 
their  different  Stages :  but  this  in  general 
cannot  be  done,  for  much  the  greater  Part 
of  them  are  broken  and  deftroyed  by  the 
Air  foon  after  they  are  produced.  A  few 
Jiowever  are  durable,  and  may  be  kept  a 

T>  i  m  long 
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Ipng  while  in  good  Perfe&ion,  if  another 
Slip  of  Glafs,  of  the  fame  Length  and 
Breadth,  be  placed  over  that  the  Configura- 
tions are  formed  upon,  with  the  Interpo- 
lation only  of  a  very  thin  Slice  of  Cork 
between  them  at  each  End,  to  guard  the 
Configurations,  by  keeping  the  Glaffes 
afunder,  from  being  any  ways  rubbed  or 
damaged.  A  little  Glew,  ftrong  Gum,  or 
flicking  Pafte,  applyed  to  each  Side  of  the 
Slices  of  Cork,  will  faften  the  Glafles  fo 
well  together  as  to  make  of  them  a  fort 
of  Boxes  or  Cafe6,  including  the  Configu- 
rations and  defending  them  from  any  In- 
jury, if  the  open  Sides  be  fhut  up,  by  part- 
ing a  narrow  Slip  of  Paper  over  them  : 
but  then  Pin-holes  muft  be  made  through 
thp  Paper  ;  for  if  the  Air  be  intirely  ex- 
cluded, the  Configurations  will  foon  decay. 
I  have  now  by  me  feveral  of  thefe 
little  Cafes  of  Glafs,  containing  Configu- 
rations and  Cryftals  that  appear  nothing  at 
all  the  worfe  for  keeping,  though  they 
have  been  prepared  at  leaft  four  Years. 
Thefe  are  always  ready  to  fliew  in  a  Mi- 
nute, without  any  farther  Trouble/  and  are 
a  very  pretty  and  curious  Set  of  Objeda. 
The  Glaffes  for  them  are  all  cut  by  the 
Glazier  of  the  fame  Size  exadtly,  viz.  one 
Inch,  and  three  Quarters  long,  and  almoft 
an  Inch  broad.  They  muft  be  free  from 
Scratches,  Flaws,  or  Air  Bubbles. 

The 
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'  The  Salts  whofe  Configurations  or  Cry- 
ftals  may  be  thus  kept,  are  common  Salt  of 
fome  kinds*  not  of  all :  Alumy  fome  of 
the  Viiriohy  Saccharum  Saturn?,  Ens  Veneris \ 
Salt  of  Amber y  and  fome  others,  which 
are  eafily  known  by  their  not  breaking  or 
diflblving  away  foon  after  they  are  pro- 
duced. 
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CHAP.    VII. 

*  A  general  Explanation  of  the  Plates,  with 
fome  farther  Thoughts  on  the  Cryjlals  and 
Configurations  of  Salts* 

HAVING  declared  already  what  I 
mean  by  Configurations,  and  given 
a  full  Account  how  to  prepare  faline  Sub- 
fiances  for  that  Purpofe,  and  to  make  « 
proper  Collection  of  them,  little  more  is 
requifite  at  prefent  than  to  explain  briefly 
what  the  following  Plates  defign. 

Each  Figure  reprefents  a  Drop  of  the 
'  Solution  of  that  Subftance  whofe  Name  it 
bears  \  and  is  calculated  to  fhew  the  Procefs 
of  its  Appearances,  from  the  firft  beginning 
to  cryftalize  about  the  Edges,  to  the  full 
and  complsat  Conclufion  of  all  its  feveral 
'Changes,  , 

As  Heat  excites  Aftion,  and  fets  the  faline 
Particles  in  Mqtipn,  thofe  Particles,,  whilft 

P  3  float- 


-38  Thoughts  on  Configurations  and  Cryftals. 

floating  in  a  heated  Fluid,  may  be  fuppofed 
to  have  a  confiderable  Liberty  of  exerting 
their  attractive  and  repulfive  Properties,  as 
they  approach  each  other  in  their  Fits  of  Re- 
pulfion  or  Attraftibn  ;  or  according  to  the 
fortuitous  Apportion  or  Approach  of  their 
.attraftive  or  repulfive  Points  each  to  other  ; 
whence  a  Commotion  muft  neceflarily  arife, 
fome  attra&ing  and  others  repelling,  till  fuch 
time  as  the  Particles  can  difpofe  them- 
felves  in  the  Order  .and  Figure  that  muft 
neceflarily  refult  from  their  original  Forms 
and  Properties :  which  Forms  and  Proper- 
ties being  fuppofed  unalterable,  how  often 
fbever  they  are  diffolved  or  feparated,  they 
will  conftantly  unite  again  in  the  very  fame 
Manner  *  And  accordingly,  in  many  of  the 
following  Solutions  innumerable  little  Mafles 
may  be  discovered,  hurrying  about  moft 
violently,  and  in  all  Direftions,  before  there 
appears  the  leaft  Tendency  towards  {hooting 
into  regular  Figures. 

The  Solution  being  more  fhallow,  and 
the  Attraction  greater,  about  the  Edges  of 
the  Drop  than  near  its  Middle,  the  floating 
Particles  of  Salt  tend  towards  the  Edges 
in  great  Abundance,  and  begin  there,  moft 

com- 

*  ShouH  the  Particles  wear  away  or  break  in  Pieces, 
the  Nature  of  Things  depending  on  them  would  be  chang- 
ed. Water  and  Eart;h  compofed  of  old  worn  Particles  and 
Fragments  of  Particles,  would  not  be  of  the  fame  Nature 
and  Texture  now,  with  Water  and  Earth  compofed  of  mtiro 
Jfaiticlei  in  the  Beginning.   Ntwtw's  Qpticks,  p.  376, 
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commonly,  to  combine  in  fuch  Cryftals 
as  are  peculiar  to  the  Subject ;  the  Sides 
and  Angles  of  which  Cryftals  formed  with- 
in the  furrounding  Fluid  are  regular,  po- 
lifhed,  and  tranfparent :  and  their  oppo- 
fite  Sides  would  be  the  fame  alfo,  were 
they  not  terminated  by  the  Edges  of  the 
Drop,  and  unable  to  form  themfelves  upon 
the  dry  Glafs. 

This  ufually  is  the  Beginning  of  the 
Procefs  5  and  thus  far  the  Power  of  Attrac- 
tion feems  almoft  wholly  to  prevail:  a 
Power  whereto  Cryftalrzation  appears  al- 
moft intirely  owing;  Repulfion,  on  the 
contrary,  may  be  deemed  the  firft  Agent 
in  producing  Configurations :  or  to  fpeak 
more  plainly,  Attraction,  by  making  all  the 
Particles  within  a  certain  Circumference 
ino^e  towards  fome  certain  Points,  and 
combine  together  in  .a  regular  Order,  pro- 
duces Cryftals ;  Repulfion,  by  pufhing  them 
outwards  from  fome  certain  Points,  in  a  re- 
gular Order,  occafions  Configurations,  when 
they  are  brought  together  again  by  Fits  of 
Attraftion. 

Should  it  be  objefted,  that  our  Configu- 
rations may  alfo  be  produced  by  Attrac- 
tion only,  I  muft  prefume  to  think  that  is 
icarcely  poffible  :  for  the  Shoots  that  firft 
appear  do  not  only  pufh  forwards  vigoroufly 
in  the  Procefs,  but  divide  and  fubdivide  into 
innumerable  Lines  and  Branches  j  which 

D  4  Divifion 


/ 
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Divifion  and  Subdivifion  feem  diredtly  con- 
trary to  the  Effedt  of  an  attra&ive  Power  j 
fince  Attraction  can  hardly  be  fuppofed  to 
jnake  Particles  of  the  fame  homogeneous 
Matter  feparate.  I  am  however  inclinable 
to  believe,  that  the  Fits  of  Repulfion,  which 
pu{h  out  the  aforefaid  Lines  and  Branches, 
may  be  attended  or  immediately  fucceeded  by 
Fits  of  Attradtion,  laterally,  in  the  Particles 
compofing  •  them  ;  whereby  the  interme- 
diate faline  Particles  difperfed  in  the  Fluid 
between  the  faid  Lines  and  Branches  are  at* 
tra&ed  to  the  Sides,  combine  with,  and 
become  a  Part  thereof.  For  was  it  other- 
wife,  when  the  Fluid  is  quite  evaporated, 
Particles  of  Salt  would  be  found  between 
the  Lines,  which  they  are  not  in  any  Quan-r 
tity.  Such  a  Propulfion  forwards  and  At* 
traction  fideways,  at,  or  nearly  at  the  fame 
Inflaat  of  Time,  may  eafily  be  imagined,  if 
we  fuppofe  two  oppofite  Sides  of  the  faline 
Particles  indued  with  an  attractive,  and  twp 
other  oppofite  Sides  of  the  fame  Particles 
indued  with  a  repulfive  Property,  in  fome 
fuch  Sort,  as  every  Ray  of  Light  is  confider'd 
by  Sit  Ijhac  Newton,  in  his  Obfervations  On  the 
double  Refraction  of  -Ifland  Cryftal,  as  havv 
jng  *  four  Sides  or  Quarters,  two  whereof 
oppofite  to  one  another  incline  the  Ray  to 
be  refracted  after  one  Manner,  £nd  the  other 
two  oppofitq  §i4es  incline  the  Ray  to  be 
refradted  after  a  different  Manner. 

Cryftalfc 

•  NewtM**  Optickj,  p.  334. 
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-  Cryftals  and  Configurations  are  frequently 
feen  together  in  the  fame  Drop,  and  form- 
ing at  the  fame  Inftant.  As  foon  as  the 
Cryftals  become  difcernable  by  the  Micro- 
icope,  they  are  either  Cubes,  or  Rhom- 
boids, or  Columns,  or  pyramidal,  or  trian- 
gular, or  fome  other  certain  Figures  3  and 
to  what  Bignefs  foever  they  may  become 
inlarged,  they  (hew,  from  their  very  firft 
Appearance,  the  fame  Sides  and  Angles  that 
are  feen  afterwards  when  at  their  utmoft 
Size,  no  Alteration  of  Figure  attending  their 
Increafe  in  Bulk.  But  the  Configurations 
change  their  Forms  every  Moment,  pufhing 
forwards  in  new  Shapes  continually,  and 
leaving  no  Refemblance  of  the  Forms  that 
prefented  firft  :  infomuch,  that  no  better 
guefs  can  be  made  ( in  a  Subjeft  never 
before  examined)  what  Configuration  will 
be  fbrm'd  thereby,  from  feeing  Its  firft 
beginning  Shoots,  than  from  feeing  the 
Germen  or  feminal  Leaves  of  an  unknown 
Seed  one  can  pafs  a  Judgment  what  other 
•Leaves,  Flowers  and  Fruit;  fuch  unknown 
Seed   fhftll  produce. 

From  the  firft  pufhing  forward  of  the 
Salt  there  is  a  continual  Teeming  progref- 
five  Motion  and  Change  of  Figure  * :  but 

as 

*  Notwithftanding    this  Maimer  of  Expreflion,  in  Con- 
formity to  the  Appearances  of  Things,  I  fuppoTe  the  Con- 
'figurations  of  Salts  arc  produced  according  to  certain  Law* 
*}f  Repqlfion  and  Attraction,  whej^by    the    floating  Parti- 
cle* 
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as  Motion  can  not  be  pictured,  I  have  en- 
deavoured to  fupply  that  Defed,  by  repre- 
fcnting,  in  feveral  Parts  of  the  fame  Drop, 
the  different  Stages  or  Appearances  that 
are  moil  remarkable  during  the  whole  Pro- 
cefs,  and  by  giving  a  particular  Account 
thereof  in  the  Defcjiption. 

The  cryftaline  Shoots  that  prefent  about 
the  Edges  of  the  Drop  demand  our  firft 
Examination  j  and  it  is  advifable  from  their 
very  Beginning  to  keep  the  Eye  conftantly 
fixtupon  them,  and  to  obferve  their  Growth. 
In  fome  Subje&s  the  Configurations  pufh 
out  from  thefe  Cryftals  into  an  Infinity  of 
regular  Branchings  5  but  in  others,  and  thofe 
efpecially  of  the  mineral  Kind,  the  Cry- 
ftals fhooting  from  the  extreme  Edgeg  in- 
to the  ambient  Fluid  preferve  themfelves 
feparate  and  intire,  even  through  all  the 
Changes  that  happen,  and  by  their  Tran- 

fparency 

ties  of  fuch  Salts  become  arranged  in  certain  determined 
Figures,  according  to  their  idfpe&ive  Kinds,  by  Juxta-po- 
fition,  Accretion  or  Apportion,  and  not  by  anyProtrufion  or 
{hooting  forwards  in  the  Manner  of  the  Growth  of  Plants. 
And  therefore  though  growing,  /booting  out,  branching  pro* 
fruiting,  and  fuch  like  Terms,  are  frequently  made  ufe  of  in 
the  Courfe  of  this  Treatife,  in  order  to  avoid  Circumlocu- 
tion, and  to  render  the  Subjedt  more  familiar ;  the  Reader 
is  defired  to  take  Notice  and  remember,  that  foch  like 
Expreffions  are  not  to  be  underflood  literally  in  the  ftrift 
Senfe  of  the  Words,  as  fuppofing  any  thing  itmilartoVe* 
getation  ;  any  more  than  among  People  well  fkill'd  in  Aftro- 
nomy.  the  Sun  is  fuppofed  a&ually  to  move  from  Eaft  to 
Weft,  to  rife  in  a  Morning  and  to  go  down  at  Night* 
though  they  frequently  fpeak  of  its  moving  fo,  of  its  riling, 
and  its  going  down,  in  conformity  to  common  Appearance* 
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-iparency  and  poliflied  Sides  and  Angles, 
bear  a  near  Refemblance,  when  enlarged 
by  the  Microfcope,  to  the  Shootings  (in  the 
Fiffures  of  Rocks  and  Mines  )  of  Spars, 
Cryftals,  and  feveral  Kinds  of  angular  and 
figur'd  Gems,  and  ferve  moreover  to  point 
cut  after  what  Manner  fuch  Bodies  are 
alio  probably  form'din  a  furrounding  Fluid  *, 
and  poflibly  too  of  fimilar  Materials  :  for 
there  feems  nothing  unreafonable  in  fup- 
pofing,  that  different  mineral  Salts,  dilTolv- 
ed  in  fome  Fluid  exfuding  from  Rocks 
or  Mines,  and  tinged  with  metalline  Mat- 
ter, may,  through  the  wonderful  Chemi- 
ftry  of  Nature,  fupply  the  different  Sub- 
ftance,  Hardnefs  and  Colour  of  Spars,  Cry- 
ftals, and  precious  Stones  -,  in  fome  fuch 
like  Way  as  their  Refemblances  are  pro- 
duced from  the  Solutions  of  fuch  Salts  -f-f 
Nor  are  the  Hardnefs  of  precious  Stones, 
their  being  void  of  any  faline  Taftc,  and 

their 

*  Cryftals  and  all  angular  Bodies  concrete  in  the  Midft 
of  a  refolvent  Fluid  or  Menftruum.  The  Fluid  wherein 
Cryftal  is  ^concreted,  is  to  Cryftal  as  common  Water  is 
40  Salt.  (  Stents  Prodromtts,  Eng.  Edit.  Page  64. )  That  is, 
€he  Gryftal  Particles  are  feparated  and  float  in  fuch  Fluid,  as 
4he  Particles  of  Salt  do,  when  diflblved,  in  common  Water* 

f  Mines,  or  Beds  of  Metal,  are  met  with  conftantly,  if 
4bugfetafter?  near  the  Places  where  precious  Stones  are 
ibund.  The  Ruby  is  foppofed  by  fome  to  take  its  Teint 
from  Gold,  byofhers  from  Iron;  the  Emerald  and  Sapphyre 
from  Copper,  but  by  different  Menftrua  ;  the  Topaz  from 
Leaf  -or  Iran,  *Granates  from  Iron,  &c.  and  a  Mixture 
-df  two  or  more  Teints  from  different  Metals  may  pofli- 
bly give  Colour  to  the  Amethyft,  the  Hyacinth,  the  Opal, 
t3<*  A  greater  or  lefs  Proportion  of  metalline  Matter 
3£*y  alio  render  the  Gem  deeper  or  paler,  harder  or  fofter. 

When 
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their  Indiflblubility,  fufficient  Objections 
againft  Salts  being  the  Bafis  of  Diamonds, 
Rubies,  Emeralds,  Granates,  &c.  fince  it 
is  obfervable,  that  Glafs,  in  whofe  Compo- 
fiticMi  Salt  is  a  principal  Ingredient,  proves 
alio  undiflblvable,  is  indued  with  a  con- 
fiderablc  Degree  of  Hardnefs,  and  (as  its 
.  component  Saks  cannot  aft  unlefs  diflblv- 
ed)  is  confequently  infipid,  or  rather  ab- 
solutely taftelefs. 

Whoever  fhall  pleafe  to  repeat  thefe  Ex- 
periments after  me,  will  I  believe  be  fa- 
-tisfied,  that  the  Cryftals  {hooting  from  a 
•Solution   of  diftilled    Verdigreafe,    which 
•  is  a  Vitriol  loaded  with  Copper ;  thofe  Cry- 
Hals  I  mean  whofe  Roots  are  at  the  Ex- 
tremity of  the  Drop,  and  their  Points  in  the 
ambient  Fluid,  referable  nearly  the  fhoot- 
-Ings  of  Emeralds  both  in  Figure  and  Co- 
lour:  that  the  Cryftals  of  Ens  Veneris ,  a 
Preparation  of  Iron,  wonderfully  emulate 
the  Topaz,  &c.  No 

» 

When  the  faline  Particles  combine,  without  any  metal- 
line Admixture*  the  Concrete  appears  colaurlefs,  and 
probably  forms  pure  Cryftals  or  Diamonds.  The  extreme 
Hardnefs  and  Luftre  of  the  Diamond  refult  perhaps  from 
the  almoft  abfoluteHomogeneity  and  Purity  of  its  component 
'Particles  ;  whofe  Sides  or  Planes  having  admitted  no  foreign 
Particles  between  them,  touch  in  many  Point*,  and  bc^ 
come  thereby  almoft  infeparable.  Saline  Particles  in  fuch 
purity  meet,  however,  but  very  feldom,  and  in  {mall  Quan- 
tity :  but  as  mineral  Salts  abound  almoft  every  where,  and 
efpecially  about  Rocks  and  Mines,  they  frequently  ajv- 
pear  in  Shoots  or  Mafies,  blended  more  or  lefs  with  talcky 
or  other  Matter,  and  probably  conftitute   our  Cryftals^ 
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No  Kinds  of  Matter  .that  we  know  q£: 
except  Salts,  have  a  Tendency  to  fuch-like 
Figures  :  but  Salts  when  at  Liberty  always 
appear  in  them.  The  Transparency  of 
Salts  is  alfo  another  Property  almoft  pecu- 
liar to  themfelves  and  the  Bodies  we  are 
fuppofing  them  to  compofe  :  and  therefore, 
notwithstanding  in  thefe  our  hafty  and  im- 
perfedt  Experiments  the  Shoots  are  to  mi- 
nute as  to  require  a  Microfcope  to  difcenr 
them,  and  fo  tender  that  the  Air  in  a 
ihort  Time  deftroys  them,  may  not  Nature, 
who  proceeds  fureiy  though  flowly,  pro- 
duce Bodies  from  a  better  Combination 
of  the  fame  Kinds  of  Materials,  of  Size 
proportionable  to  the  Quantity  of  fuch  Ma- 
terials, limilar  in  Figure  and  Colour,  hard- 
ly feparable  and  of  long  Duration  ? 

I  have  dwelt  the  longer  on  this  firft 
Part  of  the  Procefs  (which  the  Drawings 
point  out  in  the  Shootings  of  diftiUedVerdi- 
greafe,  Plate  II.  1, 1 :  in  thofeof  Alumy  Plate 
III-  b  b\  and  of  Ens Veneris ,  Plate  IV,  a  a) 
fince  every  Obferver  muftbe  highly  pleafed, 
to  behold  the  beautiful  Appearances  of  Eme- 
ralds, Diamonds,  &c.  riling  as  it  were  from> 
their  native  Bed,  forming  their  regular  Sides, 
and  Angles  under  his  Eye,  and  glittering 
with  a  Brilliancy  and  Colouring  hardly  to 
be  imagined. 

What  has  been  hitherto  defcribed  re-< 
gards  the  Figures  only  that  proceed  frota 

and! 
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am  icon,  roctsd  to  the  very  Extremity  of 
die  Droc; — The  detached  Cryftals  that 
jppear  farming  within  the  fame  come  next 
oncer  Examination  :  and  thefe,  from  their 
verv  hril  becoming  difcernable,  being  en- 
compajfcd  on  every  Side  by  a  Fluid  re- 
plete with  faline  Particles,  (which,  fwim- 
xning  at  Liberty,  are  attrafted  or  repelled 
from  every  Quarter,  till  the  Points  of  greateft 
mutual  Attraction  meeting  in  Contadl,  com- 
bine according  to  their  refpeftive  Figures-)-:) 
Thefe,  I  fay,  have  all  their  Sides  molt 
commonly  regular  and  compleat,  with  fuch 
Number  and  Difpofition  of  polifh'd  Planes 
and  Angles  as  fully  diftinguifh  from  what 
Salt  they  are  derived, — Thefe  are  the  Cry- 
ftals that  were  before  mentioned  to  retain 
their  Figure  however  their  Size  inlarges  : 
They,  and  they  alone,  are  properly  to  be 
termed  the  Cryftals  of  fuch  Salt,  and  many 
of  them  in  Elegance  of  Form  and  native 
Luftre  excel  the  Workm'anfhip  of  the  moft 
expert  Jeweller.  Thefe  are  intended  to 
be  reprefented  in  the  Alum  Solution  at  f, 
and  in  that  of  Ens  Veneris  at  b  b.  They 
are  alfo  (hewn  again  by  themfelves,  and  in 
a  larger  Size,  under  thofe  and  fome  of  the 
other  Drawings. 

After 

f  All  foffil  Cryftals,  Gems,  and  other  Bodies  that  have 
regular  Planes-  and  Angles,  without  an  Appearance  of  be- 
ing broke  off  from  any  Root  or  Stem,  are  probably  form* 
td  in  the  fame  Manner. 
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After  the  Cryftals  about  the  Edges  are 

gown  large,  and  thofe  farther  within  the 
rop  have  likewife  pretty  nearly  attained 
their  full  Size  ;  in  the  Solutions  I  mean 
where  fuch  Cryftals  do  form ;  for  feveral 
Kinds  produce  Configurations  but  no  Cry- 
ftals 5  and,  on  the  contrary,  in  fome  few, 
viz.  of  Sal  Gem,  common  Salt,  &c.  though 
abundance  of  Cryftals  are  produced)  no 
Configurations  at  all  appear  :  After,  I  fay, 
the  Cryftals  are  formed,  the  Configurations 
begin  to  fhoot,  proceeding  fomewhat  (low- 
ly at  the  firft  :  but  they  quicken  by  De- 
grees, and  dart  at  laft,  in  many  Subje&s, 
quite  over  the  whole  Drop,  as  fwift  as 
Lightning ;  and  that  efpecially  if  the  Drop 
has  been  too  much  or  over  fuddenly  heat- 
ed. Therefore  when  the  Configurations 
once  begin,  the  Eye  fhould  never  be  taken 
off,  till  they  are  intirely  finifhed.  Some 
Defcription  of  them  is  given  under  each 
particular  Subjed,  and  they  are  reprefented 
m  the  Drawings,  as  the  third  Stage  of  the 
Procefs,  fignified  by  c,  D,  e9  F,  G,  in  the 
Alum  Drop,  and  by  c  and  d  in  the  Drop 
of  Ens  Veneris. 

Thefe  Configurations  are  no  lefs  con- 
ftant  in  their  Forms  than  the  Cryftals  are, 
infbmuch  that  each  Subjedt  is  eafily  di- 
ftinguifhed  by  them.  They  feem  compofed 
likewife  of  the  fame  tranfparent  fhining 
Particles  :  but  the  Figures  they  produce 

are 


48    Human  Knowledge  very  imperfeB. 

are  fo  extremely  different,  that  every  con-* 
fiderate  Obferver  mull  judge  them  owing 
to  fome  very  different  Property  in  Nature. — 
I    have  ventured  to    mention   Attra<flion 
and  Repulfion,  as  two  Principles  that  we 
may  fuppofe  concerned  in  producing  thefe 
different  Appearances,  but  am  very  far  from 
being  oblfinate  in  this  Opinion,    or    un-* 
willing  to  recede  from  it,  whenever  any 
more  probable  Caufe  can  be  aligned,     I 
am  fufficiently  fenfible  how  liable  we  are 
to  be  miftaken,  and   how  ,  very  little  we 
know  even  of  the  moft  common  Things, 
The  very  Elements  that   are  continually 
about  us,  the  Fire,  the  Water,  the  Air  we 
breathe,  and  the  Earth  we  tread  upon,  have 
many  Properties  beyond  our  Senfes  to  reach, 
or  our  Underftanding  to  comprehend  :  and 
when  we  imagine  we  know  any  one  thing ' 
perfectly,  I  am  afraid  we  flatter  and  de- 
ceive ourfelves  very  grofly.     It  is  our  Hap-< 
pinefs,  however,  and  our  Duty,  to  beftow 
fome  Time  and  Pains  in  making  ourfelves 
acquainted  with  the  Produdtions  andChanges 
that   Providence  continually  brings  about 
in  a  regular  and   conftant  Manner.     We 
are  able  to  fee  Effedls,  though  their  Caufes 
are  beyond  our  Knowledge  :  but  as   no 
Effedt  can  be  produced  withbut  fome  Caufe, 
when    we   behold  Order,  Harmony,  and 
Beauty  arife  out  of  Confufion,  by  means 
of  certain  a&ive  and  unalterable  Properties, 

where- 
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Wherewith  the  Author  of  Nature  has  in- 
dued the  original  Particles  of  Matter;  though 
we  cannot  underftand  the  mechanical 
Operation  of  thefe  Properties,  or  knb^r 
really  what  they  are  or  can  perforrii,  we 
jfhould  raiie  our  Contemplations  and  Ado- 
ration to  that  Eternal,  Omnipotent,  Supreme 
Firft  Caufe,  who  is  incomprehenfible  in  all 
his  Works  :  and  here,  perhaps,  here  only, 
our  Ignorance  may  commendably  become 
the  Mother  of  bur  Devotion. 

In  fhort,  if  the  Cryftals  of  falin6  Sub- 
ftartces  are  wonderful,  their  Configurations 
are  infinitely  more  fo  :  their  Variety  and 
Beauty  no  Words  or  Language  can  poflibly 
exprefs ;  and  trying  to  give  the  Pictures 
of  them  is  like  endeavouring  to  paint 
the  iruftre  of  a  Diamond,  or  the  Bright-* 
nefs  of  the  Suri-fhine. 

It  happens  in  fome  Kinds  of  Solutions, 
that  after  the  firft  Cryftals  are  formed,  the 
Configurations  perfected,  and  when  every 
thing  feems  oter,  and  all  is  quiet,  other 
new  Configurations,  and  Cryftals  too,  pre- 
fent  themfelves,  in  Figures  very  different 
from  the  former,  and  what  probably  are 
owing  to  Salt  of  another  Kind  that  was 
latent  in  the  Mixture, 
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Ukewife  the  Appearance  of  regular  Hexa^ 
gons,  as  in  Plate  I.  N°  I.  /. 

I  have  examined  various  Species  of  thefc 
Salts  from  different  Parts  of  the  World,  and 
particularly  feveral    brought  from  Egypt* 
Hungary  ,  Germany  y  &c.  by  my  Worthy  and 
'-  ingenious    Friend     Dr.     Richard    Pocock* 
Archdeacon  of  Dublin,  and  F.  R.  S.  which 
tho'  red,  brown,  white,  &c.  and  feemingly 
of  very  different  Contexture,  fome  appeal- 
ing fibrous,  others   fparry,  talky,  &c.  yet 
When  diflblVed  and  examined,    much  the 
graateft  Part  of  the  regular  Bodies  produced 
in  them  all   were  of  the  fame  general  Fi-* 
gure,    /.    e.    hollow  Pyramids  j   with  little 
farther   Difference,    than  that  fome  were 
more  tranfparent   and  fharper  at  the  Top 
than  others.     It  may  therefore  reafonably 
be    concluded,    that    an   hollow  Pyramid, 
either  pointed  or  flat,  is  the  general  Figure 
of  all    Fo/filj  Sea    and  Spring-Salt^   when 
after  being  diffolved,  and  a  fmall   Degree 
of  Heat  given,  their  Particles  are  brought 
together,  and  unite  again  according  to  the 
Order   and  Difpofition  of  Nature :  which 
hollow    Pyramid  is  compofed  of  minute 
Cubes  moft  regularly  and  wonderfully  com- 
*bined*.     And  this  has  been  demonftrated 

even 


*  Dr.  Brownrigg  obfefves,  in  his  vejy  curious  Treatjfe 
of  the  Art  of'  making  Common  Salt,  p.  67.  That  when  by 
a  vt'ry  gentle  Exhalation  of  Water  from  common  Salt,  it 

is 
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even  to  the  naked  Eye  by  the  Salt  made 
after  Mr.  Thomas  Low?idess  new  Method, 
where  Multitudes  of  fuch  regular  pyrami- 
dal hollow  Bodies  may  be  found,  compofed 
as  it  were  of  a  Number  of  little  Stairs  ;  and 
fo  large,  that  each  Side  of  their  fquarc 
Bafe  is  at  leaft  g  Quarter  of  an  Inch  in 
Length  •f*. 

None  of  thefe  Salts  afford  any  Branch- 
ings out  :  the  Appearances  round  the 
Judges  of  the  Drop,  when  Heat  is  apply 'd, 
being  nothing  elfe  but  3.  Congeries  of  faline 
Particles  ^hurried  together  with  very  little 
Regularity,  and  producing  no  new  Forms  ; 
for  which  Reafon  thefe  Combinations  are 
not  reprefented  in  a  Drop,  as  all  that  fhoot 
into  Figures  more  different  are,  But  not- 
jvithftanding  the  general  Shape  of  theft? 
Bodies  is  nearly  the  fame,  there  are  parti- 
cular Differ  encies  very  well  worth  obferving, 
whiclj  thg  Drawings  endeavour  to  exprefs. 

E  3  PLATE 

is  fiifFered  to  flioot  into  its  true  Form,  its  Cryftals  are  foun4 
of  a  cubical  Figure  of  various  Sizes  :  and  many  of  thefe 
fmaller  Cryftals  are  united  together  into  hollow  Pyramids 
yrith  a  fquare  Bafe.  Thefe  Pyramids  are  truncated,  being 
not  finifhed  at  the  To.p,  bu^  having  there  fixed  a  Cube  of 
Salt  of  a  more  than  ordinary  Bignefs. 

fMr.  Lowndes  fays, '".  in  the  Salt  made  by  the  Sun,  as 
€€  wejl  as  by  my  Way,  you  will  never  fail  of  feeing  very 
«  many  little  Pyramids^  which  are  compofed  of  a  Parcel  of 
fc  ftnall  cubical  Grains,  piled  up  in  a  mod  exa&  Order,  and 
«'  cemented  together  with  wonderful  Nicety ;  and  the 
««  frowns  of  thefe  pyramids  are  always  Cubes  of  a  much, 
«*  larger  Size  than  any  of  the  Reft."  Yid*.  Brine. Salt  im% 
*rw7,  p.  1 6. 
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HATE    I.    N*I. 
Figures  ^Sal-Gemm.®,  or  Rock-Sal?. 

a  -  A  fquane  pyramidal  hollow  Body,  fomc-* 
what  opake,  whofe  four  Sides  are 
floping  Triangles,  and  meet  in  a  Point 
at  Top, 

b  -  A  Body  with  four  equal  floping  Sides, 
terminated  by  a  Plane  at  about  half  th6 
Height  of  the  former :  not  much 
transparent,   but  hollow. 

C  ~  A  Body  rifing  about  the  Height  of  the 
laft,  in  the  Manner  here  (hewn,  and 
very  tranfparent,  except  as  the  Line* 
imply. 

d  -  A  fquare  thin  Plate,  exceedingly  tnyi* 
fparent. 

e  »  An  hollow  Pyramid,  whofe  Bafe  is  4 
Re&angle,  and  whofe  Sides  are  Hop- 
ing and  terminate  in  a  Point  5  the 
whole  femi-tranfparent. 
f  -  A  narrower  hollow  Re&angle,  with 
floping  Sides  not  much  transparent, 
riling  about  half  as  high  as  the  pre^ 
ceding,  and  then  ending  in  a  flat  SuN 
face  that  is  very  tranfparent, 

g  -  Another  hollow  Figure,  having  a 
re&angular  Bafe,  very  tranfparent,  with 
floping  Sides  as  in  the  Pifture. 

£~-An 
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b  -  An  hollow  Body,  whofe  Top  is  a  large 
tranfparent  Square,  and  whofe  Sides  * 
are  darkiih  in  the  Middle,  but  very 
tranfparent  at  the  Ends,  whereby  the 
four  Corners  become  alio  tranfparent. 
&  w  A  very  pretty  tranfparent  truncated  pyra^ 
midal  Figure,  whofe  Top  is  alfo  a  tran- 
fparent Square,  and  whofe  four  Corners 
appear  to  open  and  feparate. 

-  A  folid  Cube,  femi-tranfparent. 

-  Another  Cube,  which  by  its  Pofition, 
if  carelefly  examined,  will  probably 
be  miftaken  for  an  Hexagon. 

1ti  -  A  fquare  Plate  of  fome  Thicknefs,  but 

tranfparent :  its  Situation  makes  it  feenqt 

a  Rhombus. 
fin  r  Two  oblong  Plates,  extremely  thin  and 

tranfparent,  with  a  Spot  in  the  Midft 

pf  eagh.  - 

PLATE   L    N°  II. 
Figures  of  Sea-Salt. 

t  w  A  fquare  Pyramid,  hollow*  and  pretty 
tranfparent,  wherein  a  Kind  of  Steps 
(  appear  gradually  leffening  upwards, 
p  -  Another  Figure  about  half  the  Height 
of  the  preceding,  whofe  Top  is  a  very 
tranfparent  fquare  Plane,  and  whofe 
four  doping  Sides  are  graduated  and 
confiderably  tranfparent, 

£4  PkATE 
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PLATE   I.    N-  IIL 

Figures  of-  Spring-Salt. 

After  the  Defcriptions  already  given,  *tis 
needlefs  to  fay  more  of  the  four  following 
Figures  qy  r,  s,  /,  than  that  they  alfo  are 
hollow  pyramidal  tranfparent  Bodies,  with 
fuch  different  Graduations  as  themfelves 
pretty  tolerably  reprefent. 

v,  w — Two  of  the  large  hollow  Pyramids 
of  Mr.  Lowndes's*  Salt,  drawn  in  fuch  a 
perfpective  View  as  may  beft  expreft 
their  real  Figure  ,  each  haying  a  fquare 
Bafe,  and  four  triangular  Sides  that  are 
nearly  equal.  Many  fine  Lines  appear  run- 
ning acrofs  thefe  Sides  parallel  to  the  Bafe, 
which  on  a  ftri6l  Infpettion,  are  found 
to  be  a  regular  Graduation  of  Steps,  leflen- 
ing  from  the  Bottom  upwards.  Thefe  Py- 
ramids do  not  commonly  end  in  Points,  but 
are  terminated  by  a  cubic  Figure  :  each  Cor- 
ner of  their  Bafe  is  alfo  frequently  fupport- 
ed  by  a  Cube,  but  of  a  fmaller  Size  5  and 
Hill  leffer  Figures  of  the  fame  Shape  appear 
along  the  linear  Edges,  in  number  equal  to 
the  Steps,  and  clofing  the  Angles  where 
they  join.  There  are  Graduations  within 
fide  thefe  Pyramids  correfpondent  to  thofc 
without,  like  the  Underwork  of  a  Pair 
of  Stairs.      The  Size  here*  exhibited   is 

but 
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rA  Deception  by  the.  Microfcope  gjt 
is  but  little  larger  than  that  of  the  real 
Bodies  they  were  drawn  from. 

It  is  very  well  worth  remarking,  that 
amongft  the  many  pyramidal  Figures  pre-* 
fenting  themfelves  in  a  Drop  of  the  Solu-r 
tion  of  thpfe  Salts,  eyery  one  fesms  to  ftand 
£re£t  upon  its  hollow  Bafe,  and  appears, 
when  under  Infpedtipn  by  the  Micro- 
fcope, exactly  in  the  fame  Manner  repre-r 
fented  in  the  Plate  :  but  this  is,  a  Deception; 
for  in  double  Micjrofcopes  compounded  of 
three  convex  GlaJTes  aft?r  the  ufual  Manner, 
all  the  Parts  of  an  Obi  eft  are  feen  invert- 
jsdj  that  is,  the  Top  appears  at  Bottom, 
the  left  Side  on  the  right,  &c.  The  Lights 
and  Shades  being  alfo  inverted,  the  finking 
Places  appear  to  rife,  and  the  rifing  Places 
to  fink  in :  fo  that  in  Truth  the  hollow 
Bafe  of  the  Pyramid  is  really  uppermoft 
and  next  the  Eye,  tho'  it  feems  to  be  quite 
jotherwife.  And  in  Confirmation  of  this, 
I  was  aflured  by  Mr.  Lowndes,  that  in  the 
making  his  Salt,  nothing  is  more  common 
than  to  fee  the  Pyramids/  forming  upon  the 
Surface  of  the  Brine,  and  always  with  their 
pruncated  Ends  downwards  *. 

We 

*  We  are  told  in  the  Memoirs  of  the  Royal  Jca  lemy  of 
Sciences  for  the  Year  1 700,  that  Mpnfieur  Ho mberg  ihewed 
a  little  pyramid  of  Salt,  formed  in  a  Cryftalization.  It 
was  bat  low  in  Proportion  to  its  Bafe,  hollow  within,  and 
its  Bafe  was  upperniQft  during  the  Time  of  its  Formation ; 
which  Monfieur  Romberg  thus  accounts  for.  There  *as 
*  formed,  •  fays  he,  at  firft,  a  little  Cube  of  Salt  (the  Figure 
*SaJt  naturally  affects)  on  the  Surface  of  the  falted  Water. 

Tai* 


r8  Salt  whence  derived,  and  bow  diffufed. 

We  begin  our  Experiments  with  that 
native  foflile  Salt,  ufually  called  Hock-Salt* 
from  its  Place  of  Growth,  and  from  its 
Clearnefs  Sal-Gem  \  as  it  is  probably  thft 
Principle  or  Pafis  of  feveral  other  Saltt. 

Sea  Water  owes  its  Saltnefs  moil  likely 
to  vaft  Quantities  of  this  Salt  diiTolved  there-? 
in  5  which,  being  extracted  by  different 
Methods,  becomes  either  Bay-Salt^  Qr  what 
we  commonly  call  Kitchen-Salt :  and  Springs 
running  through  or  over  Beds  thereof,  and 
becoming  faturated  therewith,  afford  by 
Boiling  and  Evaporation  all  gur  Inland  or 

BaJkeU 

This  Cube  did  not  link,  though  heavier  than  the  fait  Water, 
any  more  than  a  Needle  if  laid  on  Water  gently  would  dot 
and  for  the  very  fame  Reafon ;  for  when  a  Needle  is  placed 
in  fuch  a  Manner  on  Water,  a  little  Hollow  is  made  about 
It,  filled  with  Air  only,  in  which  it  lies  as  in  a  little  Boat; 
becaufe  the  Bulk  of  the  little  Hollow  and  Needle  together 
is  lighter  than  Water  of  the  fame  Dimenlions.  A  funilar 
Hollow  was  formed  about  this  Cube  of  Salt,  which  en- 
tered a  little  into  the  Water  without  finking;  its  upper 
Surface  was  dry,  and  rofe  above  the  Surface  in  the  Hollow, 
though  not  fo  high  as  the  general  Surface  of  the  Water 
round  it.  Other  Cubes  of  Salt  cryftalizing  along  the  four 
Sides  of  this  dry  Surface  began  to  form  a  fmall  hollow 
Square,  of  which  the  firft  Cube  compofed  the  BafcThefe  little 
Cubes  when  joyned  together,  becoming  heavier  than  the  firft 
jingle  one,  and  being  encompafTed  with  lefs  Air  in  Propor- 
tion, from  their  Jun&ion  to  the  firft  by  their  inner  Sides, 
funk  ftill  deeper  in  the  Water,  that  is,  to  the  upper  Sur- 
face of  the  little  Cubes  which  adhered  to  the  firft  Cub^e, 
New  Cubes  of  Salt  adding  themfelves  to  thefe  funk  the 
Body  yet  lower  down,  and  pthers  continually  joyning  them 
after  the  fame  Manner,  by  enlarging  the  hollow  Square,  ftilj 
plunged  it  more  and  more,  and  formed  the  inverted  Pyrar 
1  mid ;  which  growing  atlaft  too  heavy,  funk  to  the  Bottom 
*f  the  Water,  and  then  increafed  no  more. 


Salt  'whence  derived,  and  bow  diffiifed.    5^ 

JZajket-Salt ;  fo  that,  in  Reality,  Rock-Sal^ 
Sea-Salt ,  and  Spring-Salt  are  derived  from 
ofte  and  the  fame  Original  in  the  Bowels  of 
Rocks  and  Mountains  -,  and  upon  the  ftricU 
eft  Examination,  they  feem  to  differ  no 
ttherwife  than  by  fome  adventitious  Mix* 
tures,  as  our  Experiments  evince,  by  fhew* 
Jng  that  neither  of  them  form  any  branch- 
ed Configurations  5  but  when  their  Particles 
combine  again  after  Diflblution,  they  con- 
ftantly  compofe  the  fame  Kinds  of  pyra- 
midal Cryftal  Bodies,  with  Bafes  that  are 
either  exadt  Squares  with  four  equal  Sides, 
or  elfe  having  two  oppofite  Sides  longer  than 
the  other  two,  but  always  making  a  right- 
Angled  Figure. 

This  Salt  is  conveyed  by  Springs  and 
Rivers  where-ever  their  Waters  can  find  a 
Paffage.  Its  fineft  Particles  rifing  with  Ex- 
halations from  the  Sea  and  other  Water s>* 
fire  likewife  difperfed  univerfally,  and  fa- 
turate  the  Surface  of  the  whole  Earth:  where 
entering  the  Roots  of  Plants  they  promote 
Vegetation,  help  to  compofe  their  folid 
Parts,  afcend  with  their  Juices,  and,  ac- 
cording to  their  Mixture  with  them,  pro- 
duce that  amazing  Variety  of  Taftes,  Smells, 
and  other  Qualities,  Some  of  this  may  be 
recovered  in  its  original  Form  by  Art  from 
moil  Kinds  of  Vegetables,  while  the  reft 
becomes  fo  changed  by  being  blended  with 
Other  Subftances,  as  to  appear  in  the  Shoots 

or 
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or  Cryftals  peculiar  to  each  Sort  of  Plants 
and  probably  conftitutes  its  ejfential  Salt. 

It  is  alfo  taken  continually  into  the  Sto-i 
machs  of  Animals,  their  Food  abounding 
with  it,  and  affording  them  proper  Nutri-, 
ment  by  the  Means  thereof.  It  diffolves  in 
and  circulates  with  their  Blood  and  Hu-. 
mours,  and  becomes  fo  highly  fubtilized  by 
the  Heat  and  Aftion  of  an  animal  Body, 
that  the  greateft  Part  of  it  is  rendered  vola-? 
tile,  and  can  hardly  be  reduced  again  into 
its  original  Figure,  though  fome  of  it  may 
always  be  found  unaltered  in  the  Blood, 
Urine,  &c.  And  the  Fertility  which  Dung 
produces  in  barren  Soils  is  owing  to  the 
Abundance  of  it  contained  therein:  for 
though  Salt  in  its  natural  State  is  prejudicial 
to  Vegetables,  it  becomes  fo  tempered  after 
having  paffed  through  the  Bowels  of  living 
Creatures,  and  been  intimately  mingled 
with  their  putrifying  Faeces,  that  it  caufes 
them  to  thrive  exceedingly. 

No  Menftruum  is  yet  found  to  difiblve 
Gold,  unlefs  one  of  the  Salts  we  are  treat- 
ing of  be  an  Ingredient  therein ;  they  be- 
ing the  only  known  PifTol vents  of  Gold,  as 
Nitre  is  of  Silver:  but  on  the  contrary, 
Common  Salt,  Rock-Salt,  or  Spring-Salt-, 
mixed  with  Aqua  Fortis  or  Spirit  of  Nitre \ 
will  prevent  its  diffolving  Silver,  though 
fuch  Mixture  proves  the  readieft  Diflblvent 
■■of  Gold,    . 

The. 


*The  Nature  and  ufeful  Properties  of  Salt.  6 1  • 

The  peculiar  Excellence  of  thefe  Salts 
for  the  Preservation  of  Flefh,  Fiih,  &c.  is 
too  well  known  to  need  Defcription ;  and 
their  other  extraordinary  Virtues,  when  pre- 
pared in  different  Ways,  are  too  many  to 
be  mentioned  here.  Glauber  aflerts,  that 
common  Salt  is  the  moft  ufeful  and  moft 
excellent  of  all  the  reft,  being  the  Prin- 
ciple whence  all  other  Salts,  either  known 
or  Unknown,  are  chiefly  derived,  and  may 
by  Art  be  produced.  By  a  little  Labour  and 
Fire,  and  the  Addition  of  fome  metallic 
Sulphur,  it  may,  he  fays,  be  converted  into 
Alum  or  Vitriol ;  by  Fire,  Air,  and  Sulphur, 
into  Salt-Petre;  by  the  Help  of  a  fiercer  Fire, 
into  an  alkalious  Salt,  and  by  deftroying  its 
Acridity,  into  a  Salt  fit  for  inf iching  Land, 
and  extreamly  ferviceable  to  fandy  and 
barreh  Soils  «f\ 

Common  Salt  difTolved  in  fharp  Vinegar, 
and  a  Drop  thereof  a  little  heated,  (hoots 
fbme  pretty  Configurations  from  the  Edges, 
and  affords  Cryftals  of  the  Figures  juft  now 
clefcribed,  extreamly  clear  and  beautiful, 
though  fmaller  than  ufual.  Thefe  fre- 
quently are  joyned  together  with  a  curious 
Variety  of  Compofitipn,  which  the  Cryftals 
of  the  fame  Salt  difTolved  in  Water  never 
exhibit,  for  they  commonly  form  feparate 
and  difpofed  at  Diftances  each  from  other. 

DifTolved 

f  Vii  Be  Nat.  Salium,  Amftel.  p.  49t   _<  •■ 


62    ■  Cryjtah  of  Nitre, 

•    Diflblved  in  Spirit  of  Wine  it  \\ke*n$m 

produces  Configurations,  but  very  difference 

from  thofe  in  Vinegar,  with  Cryftals  fmaller— 

than   ordinary,    and  having    little   or   dcm 

Tranfparency* 

Dr,  Boerbaave   fays,  thefe  three  Specie*  -a 
of  Salt  diflblve  alike  in  three  Tillies  and  4— 
Quarter  of  their  own  Weight  of  Water  *  J 
but  I  have  found  a  confiderable  Difference 
in  different  Waters,  and  in  different  Portioni 
of  the  fame  Salt* 
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CHAP,    IX. 
Nitre,  or  Salt-PEtre. 

TH I  S  Salt  being  diffolved  in  Water, 
a  Drop  of  the  Solution  flioots  from 
its  Edges,  with  very  little  Heat,  into  flattifh 
Figures  of  various  Lengths,exceedingly  tran* 
fparent,  and  with  Sides  that  are  ftrait  and 
parallel.  Thefe  are  fhewn  in  their  diffe* 
rent  Degrees  of  Progreffion,  at  the  Letter* 
a>  b,  c,  d>  ey  Plate  I.  N°  IV.  where  a 
reprefents  how  they  firft  begin. 

Many  of  them  appear  cut  Hoping  at  thp 
Ends  down  to  a  (harp  Edge,  in  the  Man- 
ner of  a  Chiffel,  and  are  fome  wider  and 
others  narrower.      Several  alfo  are  found 

with 

*  S Wi  Botrh  Ciem.f.  106.  Vol.*!. 


bnd  its  Configurations-  6j; 

^  one  Corner  taken  off  obliquely,  and 
that  in  different  Angles,  leaving  the  other 
Corner  fometimes  quite  a  Point,  and  fome* 
times  having  a  little  Breadth. 

After  Numbers  of  thefe  are  formed,  they 
Will  often  diffolve  again  under  the  Eye  and 
intireiy  diiappear;  but  if  one  waits  a  little, 
new  Shoots  will  pufh  out,  and  the  Procefs 
go  on  afrefh.  Thefe  firft  Figures  fometimes 
inlarge  only,  without  altering  their  Shape, 
and  fometimes  form  in  Tuch  Sort  as 
the  Drop  reprefents  j  but  if  the  Heat  has 
been  too  great,  they  fhoot  haftily  into  nu- 
merous Ramifications,  very  regular  and 
beautiful,  but  which  we  have  not  attempted 
to  draw,  from  the  great  Difficulty  of  doing 
it.  There  feems  all  the  while  a  violent 
Agitation  in  the  Fluid,  and  moft  commonly 
towards  the  Conclufion,  a  few  Odtaedra 
(compofed  of  eight  triangular  Planes,  or 
two  quadrangular  Pyramids  joined  Bafe  to 
Bafe)  appear^  which  belong  probably  to 
/ome  other  Kind  of  Salt  intermixed  with 
4he  Nitre:  Pyramidal  Figures  of  common 
Salt  are  likewife  fometimes  feen ;  and  of  thefe 
I  have  now  and  then  found  the  greateftPlenty 
when  the  Nitre  has  feemed  moft  white  and 
pure,  which  I  pretend  not  to  account  for, 
unlefs  common  Salt  has  been  employed  to 
make  it  fo. 

The  regular  Cryftals  of  Nitre  are  repre- 
sented underneath  the  Drop,  greatly  mag- 
nified 


6$      Cryfiah  tf  Nitre  >  'how  obtained. 

nified  according  to  my  Method  of  Exaftii^ 
tion,  though  indeed  lefs  than  what  may  bcr~ 
found  when  large  Quantities  are  prepared 
in  the  common  Way ;  and  confift  of  fix 
parallel  Sides  or  Planes,  which  compofc 
Bodies  of  different  Lengths,  and  differently 
terminated  at  the  Ends.     There  is  alfo  ar 

* 

confiderable  Variety  as  to  the  Equality  and 
Inequality  of  thefe  fix  Sides.  The  moft 
common  Cryftals  are  fomewhat  flat,  and 
have  two  broad  parallel  Planes  oppofite  to 
one  another,  and  four  that  are  much  nar- 
rower j  two  of  which  (viz.  one  that  goes 
floping  from  the  upper  and  the  other  from; 
the  under  Plane)  meet  on  each  Side,  and 
conftitute  a  pretty  (harp  Edge.  One  End 
of  thefe  is  commonly  cut  off  floping  on; 
both  Sides  along  its  whole  Breadth,  but 
feldom  in  the  fame  Angle.  Fid,  Fig.  i. 
Sometimes  however  there  are  four  broader 
Planes,  and  only  two  narrower ;  and  now 
and  then  the  Sides  are  pretty  equal,  and 
their  Bafe  is  nearly  an  equilateral  Hexagoft. 
The  feveral  Differences  in  the  Drawing  are 
likewife  to  be  met  with,  as  well  as  fome 
others,  but  the  rarefl:  as  well  as  the  prettieft 
is  that  at  Fig.  6. 

The  beft  Way  to  obtain  thefe  Cryftals  for 
the  Microfcope,  is  by  faturating  fome  warm 
Water  in  a  Spoon  with  Nitre  ;  (not  with 
more  however  than  it  can  perfe&ly  diflblve) 
when  in   a  few  Minutes  little  Concretions 

will 
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will  be  feen  forming  at  the  Bottom,  which 
being  taken  up  on  the  Point  of  a  Penknife, 
before. they  are  grown  too  large,  and  placed 
with  a  little  of  the  Fluid  on  a  Slip  of  Glafs, 
will  be  found,  if  they  are  not  broken  by 
the  Removal,  to  have  amongft  them  fome 
or  all  of  the  Figures   fhewn  in  the  Drop, 
and  again  represented  in   a  larger  Manner 
underneath   the  fame.      And  though  the 
Cryftals  thus  obtained  are  exceeding  fmall, 
they  are  much  more   intire,  diflind:,  and 
true,  than  what  by  concreting  in  vaft  Quan- 
tities become    Millions  of  Times  bigger, 
as  they  are   frequently  feen  in  the  Shops. 
AmQngft  thefe   too   may  be   found  many 
Cryftals  perfect  at  both  Ends,  by  having 
been  formed  wholly  detached  in  the  fur- 
rounding  Fluid,  whereas  thofe  we  get  by 
any  other  Method  are  almoft  conftantly 
broken  at  one  End,  from  their  having  been 
fixed  thereby  to  the  Side  or  Bottom  of  the 
Veflel  they  were  formed  in,  or  elfe  to  one 
another. 

P  L  A  T  E  I.    N°  IV. 

{The  Cryftals  of  Nitre. 

1.  The  moll:  common   Figure   of  Nitre- 

Cryftals^  with  one  End  broken  off. 

2.  A  Cryftal  with,  both  Ends  perfeft  :  one 

in  the  ufual  Form  as  above,  the  other 

F  cut 
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cut  off  more  obliquely,  and  composing 

an  hexangular  Plane.     The  Sides  o( 

this   Column   are   four    broader    and 

two    narrower  Planes,    whereas    the 

preceding    confided  of  two    broadef 

and  four  narrower* 

3»  Another    Cryftal,     having  one  End  a 

great  deal  doping  ami jgraduated,  awi 

the  other  cut  off  at  different  Angles. 

4.  A    Cryftal   inclofed   feemingly    wkhifl 

another,  and  forcing  its  Way  out,  by 

burfting  through  the  other's  Side. 

$*  A  Column  with  fix^qtral  or  nearly  equal 

Sides:  one  End  broken, and  the  other 

forming  an  hexangular  Pyramid,  whofc 

•  Sides  are  correspondent  to  thofe  of  the 

Column  *    . 

6.  A  fliort  hexangular  equilateral  Column, 

both  whofe  Ends  are  Pyramids,  htfr- 

.  ing  Sides  thdt  correfpond  with  thofe 

of  the  Column* 
One  Partiqukrity  in  Nitre  is*  that  its 
Cryftals  are  perforated  from  End  to  End  *} 
all  along,  juft  within  the  Corners  where  the 
Planes  interfeft  ;  as  may  be  proved  in  the 
larger  Shoots,  by  the  Breath's  paffing  thro* 
them  eafily  on  blowing*  Thefe  Channels 
are  pointed  out  in  Figure  2,  by  the  fix 
•Dots  at  its  End;  they  are  likewife  fttewb 
more  perfectly  at  Fig.  7,   which  fleprefentt 

pais 

. .. ;?  Guglicl.  Difi.fipr*  h  Tig.'JiSalu  p.  1*. 
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*art  of  a  Column  with  Hairs  paffing  thro* 
its  Perforations* 

This  Salt  is  found  juft  under  the  Turf 
.about  Patnefs  in  die  Northern  Parts  of  thp 
Kingdom  of  Bengal,  and  probably  in  other 
Places  thereabouts,  whence  it  is  brought 
io  us  in  great  Abundance  by  the  Eaft* 
India  Company*  :  but  all  produced  in  Europe 
appears  either  like  a  kind  of  Effiorefcence 
adhering  to  Rocks  and  Walls,  being*  what 
the  Aijcients  called  Apbronitrum>  an# 
what  is  called  by  us  Natural  Salt-Petre, 
of  which  the  Quantity  collected  is  but  (mail ; 
or  is  elfe  extra&ed  by  Art  from  certain 
Earths  and  Stones,  the  Ruins  of  old  Build- 
ings, the  Dung  of  Pigeons,  and  the  Excre- 
meats  and  Urine  of  other  Animals  :  ,the 
,  Manner  of  doing  which  is  related  by  feveral 
Authors* 

Examin'd  chemically    ( and  to  ufe  the 

Chemifl's  Terms)  it  appears  compounded 

.of  &  volatile  acid  Spirit,  and  a  fixt  alkalious 

^Salt.     Such  a  Spirit  the  Air  abounds  with  : 

and  this  Spirit  by  penetrating  into,  and  be- 

-cqnung  incorporated  and  fixt  by  the  alka- 

-  lious  Salts  of  Lime,  and  fome  Sorts  of  Earth 

and  Stone,  is  probably  the  active  Principle 

-that  produces  Salt-Petre.     It  is  alfo  very 

likely  owing  to  the  fame  Principle,  that5*/f-» 

.     F  2  Petre 

*  Vil.  Wwuhvarft  Method  of  Tqffils,  p.  36, 
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Pttre  may'conftantly  be  obtained  fromth* 
Mortar  and  Rubbifh  of  old  Walls,  xwhich 
have  been  long  expofed  to  the  Air ;  and  that 
the  fame  Materials,  after  being  diverted  of  it 
by  Art,  will  afford  a  farther  Quantity  by 
lying  a  few  Years  together.  The  extreme 
Hardnefs  of  the  Mortar  in  feme  old  Build- 
ings, where  it  is  found  more  difficult  to  be 
broken  than  even  the  Bricks. or  Stones  it 
ferved  to  cement,  feems  likewife  .occafioned 
by  its  being  fo  fully  impregnated  with  this 
Spirit  -f-  or  Principle,  that  it  becomes  in  a 
manner  petrified :  and  the  alkalious  Salts 
wherewith  the  Excrements  of  Animals 
abound,  ferve  probably,  in  the  like  Manner, 
to  fix  and  embody  the  fame  Spirit,  and 
conftitute  Salt-Petre.  Some  have  under- 
taken to  make  it  likewife  from  Lime,  Pot- 
Afhes,  &c.  but  howfoever  it  be  produced, 
it  may  always  be  diftinguifhed  by  its  hex- 
agonal Shoots.  * 
Let  us  now  confider  what  other  Pro- 
ductions of  Nature  appear  in  this  hexago- 
nal Figure  ;  and  we  fhall  find  that  all 
Cryftal,  unlefs  either  ftraitened  for  Room 

or 

+  May  not  what  we  call  a  volatile  Spirit  confift  of  Parti- 
cles exceedingly  minute,  and  of  fome  determinate  Figure  ; 
whofe  Property  it  is  to  repel  each  other,  from  certain  Points, 
in  certain  Directions,  and  to  certain  Diftances ;.  whereby 
they  are  unable  to  combine  together,  unlefs  by  penetrating, 
mixing,  and  becoming  embodied  with  other  Matter,  whole 
Pores  they  can  ftrike  into  ?  and  may  not  their  repulihre 
Power  be  increafed  by  Heat  or  Motion  ? 


***•- 
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or  overcharged  with  foreign  Matter,  is  con- 
ftantly  formed  into  Pyramids  of  fix  Sides, 
or  into  hexagonal  Columns  terminated  with 
fuch  Pyramids,  and  refembling  the  Nitre 
Shoot  5.     And  as  thefe  Cryftals  {hoot  moft 
commonly  from  Rocks  of  calcarious  Stone, 
may  not  their  Form  be  owing  to  the  fame 
volatile    Spirit,    more    ftrongly  fixed  and 
embodied,  and  compofing  a  more  hard  and 
tranfpareht    Subftance,   by   an   Admixture 
with  fome  Matter  different  frdhi  that  where- 
with it  compofes  Nitre  ?  And  if,   inftead 
of  exfuding  from    Stones,    and    adhering 
thereto  by  one  End,  ufually  called  a  Root, 
thefe  Principles  happen  to  concrete  in  fome 
Fluid,  or  other  foft  Bed,  where  both  Ends 
are  equally  at  Liberty  to  fafhion  themfelves 
according  to  the  Inclination  of  their  compo- 
nent Particles,    may  we  not  fuppofe  they 
may  then  produce  *  thofe  fparry  or  cry- 
ftaline  Pyramids,  joyned  Bafe  towards  Bafe 
by  thelntervention  of  an  hexagonal  Column, 
which  are  known  by  the  Name  of  Buxton 
Diamond^    from  the    Place  where  found 
moft  plentifully ;  arid  which  in  Figure  re- 
femble  exadtly  the  Shoot  of  Nitre  6  ? 

The  next  moft  remarkable  Bodies  of  this 
JCind  of  Figure  arp  thofe  of  Snow,  which 

F  3  are 


• 


Vid.  JToodwants  Hiftory  offojph,  vol.  I.  p.  x6i.  Thefe 
Bodies  are  called  hides  by  Jldro<4and.    See  his  Muf<zum% 
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are  always  hexangular,  or  with  fix  Points  *,  • 
nearly  refembling  the  Bafe  of  the  Column 
of  Nitre  i ,  or  thin  Slices  of  fuch  a  Coluihti 
cut  ofFtranfverfly :  and  as  freezing  is  ufually 
imputed  to  the  Redundance  of  Nitrous 
Particles  in  the  Air,  thofe  Who  embrace 
that  Opinion  will  jprobibly  find  little*  Diffi- 
culty l  in  fuppoiing  this  Form  of  Snow  dfc- 
cafioned  by  the  fame  Principle  that  gives  ah 
hexagonal  Figure  to  Nitre  :  and  perhaps 
they  are  not  miftaken  In  fuch  a  Suppofitioni 
though  there  is  fome  Reafon  to  believe  thty 
may  be  fo  as  to  the  Aburidance  of  the  Par-* 
tides  of  Nitre  they  imagine  exiiiing  irl  th0 
Air. 

The  continual  Perfpirdtiori  of  growing 
Vegetables,  the  Putrefaction  and  Diffolutiori 
of  thofe  that  perifh  over  thie  Face  of  tfa8 
whole  Earth,  all  which  abound  with  vok«* 
tile  acid  Salts;  the  continual  Exhalations  froni 
Seas,Lakes,Rivers,  and  other  Waters,  which 
carry  alfo  up  with  them  abundance  of  th& 
fineft  Particles  of  Mineral  Or  Sea  Salts,  thfc 
Steams  and  Vapours  from  Metals  and  othet 
"Subftances,  all  theft  cotapofe  together  th<b 
volatile  acid  Spirit  wherewith  the  Air  & 
filled,  and  which  probably  is  the  aftive 
Principle  that  gives  the  Figure,  and  IhppfKtfe 
Part  of  the  Matter  to  Cryftals,  Snow,  and 
Nitre. 

But 

*  *rhe  Flakes  found  now  and  then  with  twelve  Points,  are 
probably  two  Flakes,  whofe  flat  Surfaces  are  ftuck  toge- 
ther, with  their  Rays  alternately  difpofed. 
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But  the  Particles  of  this  acid  Spirit  are 
no  ipore  the  Particles  of  Nitre,  than  Nitre 
is  the  Gunpowder  which  it  compofes  by  the 
Addition  of  Sulphur  and  Charcoal.  And 
the  Truth  of  this  feems  confirmed  by  the 
Impossibility  of  obtaining  a  fingle  Grain  of 
real  Nitre  from  any  Quantity  of  Snow  or  Ice : 
yrhcreas  Nitre  being  but  little  volatile,  fome 
©f  it  certainly  woula  be  found  if  it  was  really 
there.  However,  though  no  Nitre  can  be 
found,  after  the  volatile  Salts  that  link'd 
the  Particles  of  Water  to  one  another  are 
driven  out  by  Heat,  and  the  Water  becomes 
Huid,  it  is  obferved  to  be  much  harder,  or 
Jefs  fit  to  make  a  Lather  with  Soap,,  than  it 
jftras  before  its  being  frozen,  from  its  retail 
jng  fome  fmall  Portion  of  the  acid  faline 
particles,  in  the  fame  manner  as  any  Water 
may  be  rendered  hard}  by  putting  into  it  a 
few  Grains  of  common  Salt,  or  a  feyy 
props  of  any  acid  Spirit. 

'Tis  probable  thefe  acid  Spirits  are  pro* 
duced  every  where  ;  but  being  extremely 
volatile,  and  eafily  driven  away  by  Heat, 
<hey  foon  become  diflipated  in  thofe  hot 
{legions,  under,  or  nearly  under  the  Sun's 
direfl  Rays,  unlefs  they  are  immediately 
embodied  by  mixing  wit#  fome  other  Matr 
iter ;  and  consequently,  thofe  Countries 
.nearer  the  Poles,  whereto  they  are  driven 
by  the  Sun's  Heat,  muft  abound  with  them, 
-f£ore  or  lefs,  in  proportion  to  thg  Ability  or 

F  +  Jnabj- 
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Inability  of  the   Sun's  Rays  to  drive  them, 
again  from  thence  :  and   thefe  extremely" 
minute  and  aftive  Particles,  being  continu- 
ally in  Motion,  ftrike  into,  penetrate,   ancl- 
fix  between  the  Pores  of  all  Bodies  capable 
of   receiving  them.     Thus,  mixing    widh^ 
faline   Exfudations  from,    or  certain   Saltan 
contained  in  Earths,  Stones,  &c.  they  may 
probably  incorporate   therewith,  and  con- 
crete into  the  hexagonal  Shoots  of  Cryftal :  - 
filling  up  the  Interfaces  of  Water,    and 
becoming  therewith  embodied,  they  com- 
pofe   that  hard   Subftance  we  call  Ice  -fr ; 
which  differs  nothing  from  Cryftal  in  Clear- 
nefs,  and  perhaps  would  have  the  like  Form, 
did  not  the  Quantity  and  Situation  of  the 
Fluid  prevent  it ;  fince  we  find  that  Water, 
falling  in  fmall  Drops,  is  concreted  with 
the  fame  Particles  into  an  hexangular  Fi- 
gure. 

Thefe  Particles  ftriking  into  the  Bodies 
of  living  Animals  occafion  the  Senfation  of 
Cold :  if  their  Quantity  be  great,  they  pro- 
duce firft  a  fevere  Pain,  and  then  a  Numb- 
nefs,  by  impeding  the  Circulation  of  the  Ani- 
mal Fluids  5  and  if  they  are  not  driven  away 
by  Heat  from  Motion  or  otherwife,  or  their 
Quantity  be  much  increafed,  they  ftop  the  v 
Circulations  intirely,  and  bring  on  certain , 

Death: 

*  The  freezing  or  fudden  Change  of  Water  into  Ice, 
gives  the  beft  Idea,  how  Cryftal,  Gems,  &c.  may  be  form'd* 
and  that  too  perhaps  in  a  very  fudden  Manner. 
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Death :  and  animal  dead  Bodies  frozen  be- 
come as  hard  as  Stone.  Hence  it  appears, 
Aat  freezing  is  not  the  Refult  merely  of  the 
Abfence  of  Heat,  but  is  really  owing  to 
fome  addve  and  penetrating  material  Prin- 
ciples, which  by  mixing  with  other  Bodies, 
become  thereby  fixt :  and  the  Exiflence  of 
fuch  Principles  in  the  Air  is  farther  appa- 
rent from  the  railing  of  Metals,  the  Ero- 
iion  of  Stone,  Glafs,  &c. 

The  Suppofition  that  Salt-Petre  is  com- 
pounded in  great  meafure  of  this  fame  vola- 
tile acidSpirit  exifting  in  the  Air,  is  flrength- 
ned,  not  cnly  by  the  manner  of  its  Pro- 
duction, but  alfo  from  its  flriking  the 
Tongue,  when  tailed,  with  a  pungent  Sen- 
fation  of  Cold,  like  what  this  fame  Spirit 
in  the  Air  gives  :  Moreover,  a  volatile  acid 
Spirit  may  be  obtained  from  it  in  confider- 
able  Quantity,  whofe  Particles  are  fo  aftive 
and  powerful,  that  they  penetrate,  disjoin, 
and  feparate  the  component  Particles  of  all 
Metals  except  Gold,  as  well  as  Stones  and 
moft  other  Bodies. 

Suppofirig  fuch  Spirit  one  of  the  chief 
Principles  of  Salt-Petre,  may  not  its  exceed- 
ing Volatility,  when  fuddenly  and  violent- 
ly excited  to  Adtion,  by  the  Fire  contained 
in  Sulphur  kindled  by  Charcoal,  produce  all 
the  prodigious  EfFedts  of  Gunpowder  *  ? 

and 

*  Vid.  %U€riu,  p.  26. 
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and  alio  by  certain  Mixtures  in  the  Air,  bei' 
come  the  Caufe  of  Thunder,  Lightning, 
and  other  wonderful  Phenomena  ? 

The  foregoing  Conjc&ures,  into  which 
I  fear  I  have  been  led  too  far  by  my  Sub- 
ject, may  'tis  hoped  be  forgiven,  as  they 
are  fubmitted  intirely  to  the  Confideratioa 
of  better  Judges,  without  the  leaft  Defign 
of  impofing  them  on  any  one.— 'But  to 
return  to  the  known  Properties  of  Salti 
Petre. 

It  is  faid  to  be  the  only  Diffol vent  of  Silver, 
as  Sea-Salt  is  of  Gold:  for  Silver  is  diffolve-t 
able  in  no  Menftruum  yet  known,*  unlefs 
there  be  Nitre  in  it;  and  yet  if  Salt  be  added 
thereto,  the  Mixture  will  no  longer  diflblvd 
Silver  but  Gold.  It  preferves  the  Flefb  of 
Animals  from  Putrefaftion  as  well  as  Sea* 
Salt,  and  has  the  lingular  Property  of  giving 
it  a  red  Colour  *.  In  Diftillation  alfo,  th<? 
Fumes  that  arife  from  Nitre  are  red. 

CHAP, 

*  The  Roots  of  Madder  mixed  with  the  Food  of  Animal* 
tinges  their  Bones  of  a  curious  Red.  Vid.  Pbilofopb.  franf. 
N°  442,  and  443,  where  Experiments  m  Proof  thereof,  are 
given  by  MT.Bilcber,  F.R.S.  The  fame  is  likewife  confinne4 
N°  457,  by  farther  Experiments  made  by  M°nf.  Du  Hamef 
4%  Monceau* 


^ 
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CHAP.    X. 

i 

Ofm  Vitriol  in  general. 

THE  moft  celebrated  of  oiir  modern 
Chemifts  fuppofe  ah  acid  Spirit  exift- 
mg  univerfally  in  the  Air*  and  pervading 
the  whole  terraqueous  Globe.  This,  they 
tell  us,  is  an  uniform  Matter,  or  firft  Priri-* 
fciple,  diftributed  every  where  throughout 
the  Earth  and  Atmofphere  5  though  of  4. 
Nature  fo  extremely  fubtile,  that  it  never 
becomes  fenfible,  unlefs  compounded  with 
other  Subftances  \  but,  incorporating  rea- 
dily with  different  kinds  of  Matter,  it  com- 
J>ofes,  they  fay,  therewith  all  the  Variety 
of  Salts,  Cryftals,  Gems,  Metals  and  Mh 
nerals;  the  Colour,  Figure,  Solidity,  and 
other  Properties  whereof  are  owing  to  the 
Difference  of  fuch  Admixture, 

This  is  fometimefc  Called  *  the  Sal  Acidum 
FoJJile,  at  other  times  the  Vague  Acid. 
Compounded  with  Earth,  and  an  oily 
Matter,  it  is  thought  to  be  the  Bafis  of 
Sulphur  5  of  Alum  with  a  cretaceous,  and 
of  Vitriol  with  a  metalline  Subftance.  It 
is  alfo  fuppofed  to  be  the  faline  Part  or 
Principle  of  all  Salts,  which  Monf.  H011U 
berg   reduces    to   three  Kinds  only,  viz. 

Nitre,  Sea-Salt,  and  Vitriol. 

The 

•  Yid.  Woodwards  Method  of  Faftls,  p.  37. 
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The  Configurations  and  Cryftals  of  Vi- 
triol vary  according  to  its  different  Kinds : 
and  its  Difference  in  Kind  is  fuppofed  owing 
to  different  Admixtures  of  the  fame,  or 
different  metallic  Matter,  with  that  acid  Salt 
(or  Spirit)  which  is  the  Bafis  of  all  kinds  of 
Vitriol.  Thus,  when  Copper  is  diffolved 
by  and  incorporated  therewith,  the  Vitriol 
produced  is  blue  ;  when  Iron  is  the  Metal, 
the  Vitriol  is  green;  and  Lead,  Tin,  or 
Lapis  Calaminaris  mixed  with  Iron  is  ima- 
gined to  render  the  Vitriol  white.  There 
is  ftill  farther  Variety  ;  but  Iron  appears 
to  be  a  conftant  and  principal  Ingredient  in 
the  green  and  white,  as  Copper  is  in  the 
blue. 

What  occur'd  in  the  Examination  of  each 
comes  next  to  be  defcribed. 


■M^ 


CHAP.    XI. 

Blue  Vitriol. 

ALL  Vitriol  of  this  Colour  is  fuppofed 
to  receive  its  Teint  from  Copper  * 
the  beft  is  produced  in  Hungary  and  the 
Ifland  of  Cyprus. 

A  Drop  of  the  Solution  heated  a  little, 
and  examined  as  beforementioned,  pro^ 
duces  Cryftals  round  the  Edges,  very  fnort 

at 
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at  the  Beginning,  but  increafing  gradually 
as  reprefented  Plate  II,  (in  the  Drawing 
called  Blue  Vitriol)  at  the  Figures  1,  2,  3, 
which  denote  their  Difference  of  Form,  and 
the  Progress  of  their  Growth.  Thefe  cry- 
ftaline  Shoots  are  folid,  tranfparent,  and 
regular,  and  reflect  the  Light  very  beauti- 
fully from  their  polifhed  Sides  and  Angles. 
As  the  watery  Part  evaporates,  numbers 
of  long  (lender  Bodies  refembling  Hairs 
are  feen  here  and  there,  fome  lying  Side 
by  Side,  as  it  were  in  little  Bundles  (vid.4.) 
and  others  crofting  one  another,  in  fuch 
manner  as  to  feem  all  radiating  from  a 
Center,  and  compofing  ftar-like  Figures, 
which  fee  at  5,  5.  This  Salt  proceeds  but 
flowly,  and  requires  fome  Patience  before 
the  Configurations  begin  to  fhoot:  which 
they  do  at  laft,  and  that  towards  the  Middle 
of  the  Drop  moft  commonly,  after  a  very 
pretty  Fafhion,  as  at  6  ;  and  it  is  to  be  ob- 
ferved,  that  here  alfo  the  principal  Lines 
ifliie  from  a  Center.  Any  farther  Defcrip- 
tion  of  the  Drawing  feems  unneceffary :  but 
it  is  remarkable,  that  none  of  the  regular 
Cryftals  are  found  in  this  Way  of  Exami- 
nation, though  they  are  to  be  obtained  in 
good  Plenty  by  the  ufual  Method  of  Eva- 
poration, &c. 

One  of  thefe  regular  Cryftals,  of  the 
Size  they  are  commoly  found  in  the  Shops, 
is  reprefented  by  the  two  Figures  A  and  B, 

which 
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which    fhew    exa&ly    the  different  Side* 
^hereof.    It  confifts  of  ten  Planes, 

If  a  Piece  of  Iron  be  left  for  fome  Abort 
iime  in  a  Solution  of  blue  Vitriol,  its  Sur- 
face will  appear  of  a  Copper  Colour,  and 
is  really  covered  with  Particles  of  Copper, 
cither  precipitated  upon,  or  attracted  by 
the  Iron,  to  which  they  firmly  adhere,  and 
Arhofe  Pores  they  feem  to  fill.  This  may 
ferve  to  fhew,  after  what  Manner  fome 
Springs  of  Water  are  able  to  perform  what 
is  ufually  called  a  Tranfmutation  of  Irom 
into  Copper  ;  which  indeed  is  nothing  more 
than  a  gradual  Diffolution  of  the  Iron,whofe 
JPlace  becomes  as  gradually  fupplyed,  and 
its  Figure  aflumed  by  the  minute  Particles 
Df  Copper  floating  in  the  faid  Water  :  fo 
.that,  although  a  Mafs  of  Copper  may  be 
found,  after  a  Length  of  Time,  inftead  of 
*  Mafs  of  Iron,  there  is  no  Tranfmuta- 
tion in  the  Cafe,  The  whole  Fad:  feems 
finly  to  imply,  that  the  minute  Particles  of 
Copper  wherewith  the  Watefr  is  ftored,  be<- 
Ing  much  fmaller  than  the  Pores  or  Inter*- 
ftices  between  the  Particles  of  Iron,  do  -firft 
of  all  get  into  and  fill  up  the  faid  Interfaces* 
•We  have  then  a  Mafs  compounded  of  Iron 
•and  Copper;  hut  the  Iron  Parts  thereof 
becoming  gradually  corroded  andwafhed 
ittway  by  the  Water  (the  mineral  acid  Salts 
jit  contains  rendering  itaMenftruum  there- 
to)  their  Places  are  immediately  occupied 

by 
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hy  Particles  of  Copper,  which  the  Water 
brings  along  with  it  continually  j  and  a 
Body  of  Copper  at  length  is  fubftituted  in 
the  room  of  the  Iron  that  was  corroded 
and  wafhed  away.  The  Petrifa&ion  of  all 
Bodies  that  were  originally  of  fome  other 
Subftance  than  what  th^y  now  appear  to  be, 
was  probably  produced  after  a  like  Marnier  % 
ibr  it  feems  highly  improbable  that  any 
Subftance  whatever  can  ftri&ly  fpeaking 
be  converted  into  a  Subftance  of  fotne  other 
Rind,  however  Appearances  may  happen  to 
impofe  upon  us. 

Dr.  Br&wn  informs  Us  in  his  Travels,  of 
two  vitriolic  Springs,  called  the  old  and 
the  new  Ziment,  rifing  from  a  Copper  Mine 
in  Hungary,  which  in  fourteen  Days*  turn 
■Iron  left  in  their  Waters  into  Copper,  and 
that  too  more  pure,  dudtile,  and  malleable, 
than  any  Copper  extrafted  from  the  Ore  r 
that  he  took  out  with  his  own  Hands  from 
-one  of  thefe  Springs  the  Figure  of  an  Heart, 
Arhich  had  been  put  thereinto  eleven  or 
^twelve  Days  before,  and  found  it  as  per- 
:fe&  Copper  as  it  had  been  Iron  when  put 
in.  Some,  he  adds,  will  not  allow  this 
to  be  a  Tranfmutation,  but  argue,  that 
the  Waters  being  faturated  with  a  Vitriol 
-of  Cotoer,  and  finding  a  Body  fo  eafy  to 
receive  it  as  Iron  is,  it  infinuateth  thereinto 
£o  far  as  to  divide  and  precipitate  the  Iron, 

leaving 
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leaving  its  own  Subftance  inftead  thereof 
And  this  moft  certainly  is  the  Fa&,  though 
the  Dodtof  feems  to  doubt  it  ;  the  Puri*3 
of  the  Copper  may  be  brought  in  Pro<^^ 
and  is  not  to  be  wondered  at,  for  the  nri^ 
nute  Particles  thereof,  that  floated  in  Ox^  ' 
Water,  and  were  depofited  in  the  Pore-*" 
of  the  Iron,  muft  neceffarily  be  lefs  blend-^ 
ed  with  foreign  Matter  than  any  Copper^ 
in  its  Ore  can  be. 

There  are  Copper  Mines  in  the  County 
of  Wicklom  in  Ireland^  called  the  Mines  of 
Crone  Bawm^  or  Corona  Alba*  on  the  North 
Side  of  the  River  Arklow^  where  the  Water 
raifed  from  the  Mines,  that  ufed  to  run 
away  in  Wafte,  has  lately  been  converted 
to  great  Profit :  for  by  placing  Iron  Bars 
on  Beams  of  Timber  fixed  for  that  pur- 
pofe  acrofs  large  Pits  or  Cifterns,  (floored 
with  fmooth  Flags  and  lined  on  the  Sides 
with  Stone  and  Lime)  through  which  the 
Water  runs,  the  Iron  becomes  incrufted 
in  a  few  Days  with  Particles  of  Copper : 
which,  being  fwept  off  from  Time  to  Time, 
and  falling  to  the  Bottom,  are,  when  a 
Quantity  is  colle&ed,  taken  thence,  in 
a  fine  brown  Powder  confifting  of  Copper 
and  the  Ruft  of  Iron  3  which  affords,  when 

fhxelted 

?Vid.  Br¥wr?%  Travels   V*  page  toy. 
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6ttelted  and  purified,  a  rfch  Copper,  i  o  £ 
per  Ton  more  valuable  than  what  is  ob- 
tained from  the  Ore  of  the  fame  Mine.— 
This  was  difcovered,  by  obferving,  that 
fome  Iron  Tools  of  the  Workmen,  which 
had  fallen  accidentally  into  the  Water,  were 
after  a  while  incrufted  with  Copper. 

A  Chain  of  thefe  Pits  is  already  made, 
each  10  Feet  in  Length,*  4  in  Width,  and  8  in 
Depth  :  and  as  many  more  may  be  funk 
&s  People  pleafe,  there  being  a  continual 
Supply  of  Water  to  run  through  them  all. 
They  make  ufe  of  foft*  Iron,  which  at- 
tracts the  Copper  Particles  beft,  diflblves, 
mixes,  and  precipitates  with  them  in  form 
of  a  brown  Duft.  A  Ton  of  Iron  in  Bars 
produces  one  Ton,  nineteen  Hunared,  and 
two  Qjiarters  of  brown  Duft  -,  and  each 
Ton  of  Duft,  fmelted,  affords  16  Hun- 
dred Weight  of  pure  Copper.  There  are 
at  prefent  about  500  Tons  of  Iron  in  the 
Pits.  A  large  Bar  of  foft  Iron  will  be  dif- 
folved  in  about   i  2  Months  -f\ 

N.  B.  Whilft  the  minute  and  invifible 
Particles  of  Copper  are  floating  at  Liberty 
in  any  Menftruum,  they  are  ftrongly  &t- 

G  tradted 

f  The  above  Account  it  the  Subftanee  of  a  Letter  to 
Sif  Hani  Sloane,  which  he  favoured  me  with  the  ufe  of) 
and '  alfo  of  another  Letter  communicated  to  the  Royal 
Society  by  Lord  Cadogan  :  both  thefe  Letters  were 
Written  by  the  Reverend  Mr.  William  Henry %  who  was 
liimfelf  upon  the  Spot.  I  have  alfo  a  Lump  of  Metal, 
wherein  moft  of  the  Iron  has  been  diflblved  in  the  Water, 
and  its  place  fupplied'  by  Particles  of  Copper. 
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tra&ed  by  Iron  ;  infomuch  that  if  a*  Need!© 
or  the  Point  of  a  Knife  be  held  but  for 
a  few  Minutes  in  a  Solution  of  blue  Vi- 
triol, or  if  blue  Vitriol  be  wetted  and 
rubbed  upon  Iron,  it  will  prefently  be 
cafed  over  with  Copper :  and  yet  when 
thefe  fame  Particles  are  collected  into  a 
Mafs  of  Copper,  there  feems  no  Attraction 
between  that  Mafs  and  a  Mafs  of  Iron, 
nor  has  the  Magnet  any  fenfible  Effect  on 
Copper. 

Copper  affords  a  blue  or  a  green  Tinc- 
ture, according  to  the  Menftruum  wherein 
it  is  diflblved  ;  and  therefore  is  fuppofed 
to  fupply  Colour  to  the  Emerald,  Sapphire, 
Turquoife,  Lapis  Lazuli,  Lapis  Armenus, 
and  m&ft  other  Stones  and  Minerals  that 
are  either  green  or  blue,  as  well  as  to 
the  Subjedl  we  are  at  prefent  treating  of. 
The  amazing  Variety  of  Blues  and  Green? 
deducible  from  this  Metal,  and  the  Changes 
of  one  into  the  other,  are  exceedingly 
worth  the  while  of  every  curious  Per- 
fon  to  fatisfy  himfelf  about  by  a  Train  of 
eafy  Experiments  ;  the  Way  of  making 
which  may  be  found  in  Boyle's  Treatife 
of  Colours,  in  Boerbaave's  Chemiftry,  as 
tranflated  by  Dr.  Shaw,  Vol.  II.  page  342, 
&c.  and  inHi/Fs  Letter,  printed  at  the  End  of 
his  Theophrq/fas,  on  the  EffeEls  of  different 
Menjhuums  on  Copper  y  where  we  are  informed, 

that, 


^w 


.  how  changeable  the  into  another'.       83 

tb&t,  of  the  Mineral  Acids,  Spirit  of  Sea-Salt, 
Spirit  ofNitre,  and  Aqua  Regia,  produce  with 
this  Metal  different  Kinds  of  Green  :  Oyl  of 
Vitriol,  Oyl  of  Sulphur,  and  Aqua  Fortis,  dif- 
ferent Degrees  of  Blue  :  that,  amongft  the 
vegitable  Acids,  diftilled  Vinegar,  Juice  of  Le- 
mon, and  SpiritofVerdigreafe  (which  is  aVi»- 
negar  abforbed  by  Copper)  afford  different 
Qreens  :  that,  of  the  fix'd  Alkalies,  the 
Salt  of  Wormwood,  Pot;  Aflies,  and  Oyl 
of  Tartar  per  deliquium,  give  all  a  deep 
and  delightful  Blue ;  as  do  alfo,  among  the 
volatile  Alkalies,  Spirit  of  Sal  Armoniac, 
Spirit  of  Urine,  and  Spirit  of  Hartfliorn  : 
tnat,  of  the  neutral  Salts,  crude  Sal  Armoniac 
produces  a  fine  Blue  -,  native  Borax  a  deep% 
and   Sea-Salt  a  Whitijh  Green. 

<c  A  Solution  of  Copper  in  any  of  the 
beforementioned  Acids>  fo  weak  as 
to  leave  the  Menftruum  colourlefs  like 
Water,  may  in  an  Inftant,  by  the  Af* 
fufion  of  a  few  Drops  of  Oyl  of  Tar- 
tar per  deliquium,  be  converted  into  a 
glorious  Blues-,  or  by  a  like  Quantity  of 
Spirit  of  Nitre,  into  a  beautiful  Green  : 
nay>  by  this  means  made  Bluey  may  be 
yet  changed  into  Green  by  a  larger  Quan- 
tity of  the  Acid  :  and  even  when  thus 
made  Greeny  again  converted  into  its  for- 
mer Bluey  by  a  yet  larger  Quantity  of 
.the.  Alkali. 

.  '*  .The   blue  Tinctures  of  Copper  made 
**  in  the  fbe'd' Alkalies,  niay   alio  be  di- 
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€l  vefted  of  their  Colour,  and  rendered 
colourlefs  and  pellucid  like  Water,  by 
Acids>  if  the  Proportions  be  carefully 
,l  regarded.  The  blue  Liquor  here  is  made 
**  cohurlefs,  as  the  colourlefs  Liquor  was 
J<  before  made  Blue  5  and  the  pellucid  Li- 
u  quor  thus  produced,  will  exhibit  all 
•f  the  Phenomena  before  defcribed  in  that 
<*  originally  colourlefs.  To  this  it  may  be 
*  added,,  that  even  the  ftrong  blue  and 
u  green  Solutions  are  eafily  changed 
fc  from  Blue  to  Green,  and  from  Green 
•c  to  Blue  in  the  feme  Manner.  "  * 

And  how  far  Copper  can  diffufe  its 
Tin&ure,  (or  its  Parts  become  divifible) 
may  be,  learned  from  Mr.  Boyle,  who  found 
a  fingle  Grain  of  Copper  diffolved  in  Spirit 
bf  Sal  Ammoniac,  would  make  256806 
times  its  own  Bulk  of  clear  Water  of  a 
blue  Colour ;  would  give  a  manifeft  Tincture 
to  above  3  8520Q,  and  a  faint  yet  diftinguifhr 
*tble  one,  to  more,  than  530620  times  its 
pwn  Bulk  -j%  N 

CHAP.    XIJ. 

Green  Vitriol,  or  Englijb  Copperas, 

OUR  Green  Vitriol  contains  a  great 
deal  of  Iron,  but  appears  not  tit  hold 
any  Copper,  which  makes  its  Colour  dif- 
ficult 

•  Niltt  Tbttphnflnt,  pag.  |88,   180.* 
f  V*.  Byh  Abridgca,  Vol.  I.  pa?.  jo*. 
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ficult  to  account  for  :  fince  all  mineral 
Subftances,  whoic  Colour  is  blue  or  green, 
haVe  been  generally  fuppofed  to  derive 
tfoeir  Colour  from  Copper. 

When  diflblved  in  Water,  it  conftantly 
drops  to  the  Bottom  a  yellow  ferrugine- 
ous  Sediment  ;  which  being  taken  away* 
the  remaining  Liquor,  after  a  due  Time  of 
Reft,  affords  Cryftals  much  clearer  and  of 
a  finer  Greftn  than  the  Vitriol  was  at  firft. 
Thefe  being  diflblved  again  throw  down 
another  yellowifh  Sediment,  but  in  much 
fefs  Quantity  than  before,  and  when  cry- 
ftalized  a-new  appear  of  a  ftill  more  live- 
ly Colour.  And  by  repeating  this  Opera-* 
tion,  they  may  be  rendered  perfectly  tranf*- 
parent  and  of  a  delightful  Green  5  tho* 
after  all  fome  Iron  will  ftill  be  left,  which 
fubje&s  thenfc  to  cdntraft  a  Ruft,  if  expofed 
to  the  open  Air. 

A  Drop  ofthfe  Solution,  moderately  heat- 
ed, and  applyed  to  the  Microfcope,  be** 
gins  to  cryftalize  about  the  Edges,  and 
proceeds  gradually,  as  the  Figures  1,  2,  3. 
Plate  II.  N°.  2.  reprefent,  under  the  Name 
of  Green  Vitriol.  After  waiting  fome  Time, 
the  Configurations  puih  out,  fuddenly  and 
haftily,  towards  the  Middle,  in  the  Man* 
ner  represented  by  Figure  4,  which  begins 
at  *r,  and  thrufts  forwards  and  fidetvays 
at  the  fame  Inftant,  with  wonderful  Order 
and  Regularity,  to  the  othfcr  Extremity  b% 

G  3  where' 
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where  the  whole  Procefs  is  at  an  Ehd.' 
Jts  regular  Cryrtals  are  rarely  fpund  in  this 
Examination,  but  a  Couple  of  them  as  ob- 
tained by  diflblving  a  Lump  of  our  Sub-, 
j6$t  in  boiling  Water,  and  leaving  it  at 
Reft  for  a  Day  or  two,  are  placed  at  the 
$ide  of  the  Drop,  the  firft  of  them  A, 
is  one  out  of  a  jgreat  many  that  were  form-, 
cd  on  the  Side  of  the  Glafs  wherein  the 
Solution  flood,  and  adhered  thereto.  Thefe 
being  produced  in  the  clear  Part  of  the 
Liquor,  above  the  ferrugineous  thick  Sedi- 
ment which  had  been  precipitated  but 
was  not  taken  away,  were  much  greener 
and  more  tranfparent  than  the  Vitriol  firft 
diflblved.  Excepting  fome  Irregularities 
they  were  all  of  the  fame  Shape,  with 
Sides  nearly  correfponding. 

The  Figure  B  reprefents  an  O&a&lron," 
that  being  the  general  Shape  of  many  Cry~ 
ftals  formed  in  the  yellow  thick  Sediment 
at  the  Bottom,  a  Fortnight  or  three  Weeks 
after,  the  clearer  Part  of  the  Liquor  having 
been  poured  away :  and  confequently  the 
Difference  of  Figure  between  this  and  the 
former  muft  be  imputed  to  the  much 
greater  Propprtion  of  Iron  in  this  than 
that. 

Our  green  Vitriol,  or  Eriglifh  Copperas, 
is  made  from  the  Pyrittey  that  are  found 
in  great  abundance  on  the  Shores  of  Sufi 
fa;  Kent*  EJJex,  &c,    Thsfe    Bodies   are 
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of  a  ponderous  and  compadtSubftance,  con- 
tain Metal  and  Sulphur,  have  a  rufty  fer- 
rugineous  Outfide,  but  internally  appear, 
when  broken,  fometimes  of  the  colour  of 
Brafs,  Silvery  fometimes,  and  fometimes  like 
Jron  ;  the  Matter  compofing  them^  is  dif- 
pofed  in  Striae,  or  a  linear  Direction  di- 
verging from  a  central  Point  to  the  Cir- 
cumference, if  the  Stones  have  any  thing 
of  a  circular  or  cylindric  Figure ;  or  lying 
parallel  and  perpendicular  to  the  flat  Sides, 
if  their  Form  be  flattiih.  After  being 
long  expofed  in  Heaps  to  the  Air  and 
Rain,  the  Salts  begin  to  aft,  vitriolic  Ef- 
florefcencies  pufh  out  upon  the  Surface,* 
they  become  brittle,  fall  to  pieces,  and 
diflblve  into  a  Liquor..  This  Liquor  when 
boiled  two  or  three  Days  in  a  leaden  Caul- 
dron, (Pieces  of  Iron  being  thrown  in  from 
Time  to  Time  during  the  boiling  and  dif- 
folving  in  the  faid  Liquor)  is  difpofed  af- 
terwards in  convenient  Veffels,  where  it 
ftands  for  about  a  Fortnight  to  cryftalize 
into  Vitriol.  A  great  Work  of  this  Kind 
is,  or  was  not  long  ago,  carried  on  at 
Heptfgri, 
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C  HAP-   XIII. 
Wbift  Vitrioi,. 

THE  White  Vitriol  from  GoJIar  in 
Germany,  as  well  as  that  from  Hun~ 
gary,  contains  fome  little  Copper,  but  the 
common  Sort  with  us  has  no  other  Metal 
in  it  befides  Iron,  untefs*  as  fome  fup- 
pofc,  there  is  alfo  a  fmall  Quantity  of  Lead 
or  Tin.  The  Iron  contained  in  the  Green 
and  White,  as  well  as  the  Copper  in  the  Blue> 
is.  not  in  any  conftant  Proportion,  but  fre- 
quently more  or  lefs  in  different  Pieces  of 
me  fame  Parcel,  which  occafions  fome 
Variety  iji  Experiments  made  therewith, 

A  Drop  of  the  Solution  of  white  Vi~ 
triol  begins  to  ihoot  at  the  Edges,  by  a 
gentle  Degree  of  Heat,  either  in  fmall  an- 
gular Figures,  or  minute  curvilinear  Spi- 
cule, both  which  ^are  reprefented  in  Plate 
II,  at  i ,  i .  The  former  of  thefe  fpread«> 
ing  confiderably  in  Breadth,  and  protrud- 
ing very  flowly  forwards,  produce  thofe 
lineated  Figures  fhewn  at  2  on  one  Side 
of  the  Drop,  which  are  formed  by  two 
Planes  inclining  to  one  another  in  an  Angle 
of  about  120  Degrees  :  the  latter,  war, 
the  Spicule,  fpreading  likewife  and  flat- 
tening at  the  Ends,  fliew  themfelves  nearly 
as  reprefented  by  z  on  the  contrary  Side, 

Soma 
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Some  of  them  however  fhoot  farther  into 
the  Drop,  in -the  Manner  tfliqwn  at  3,  4, 
and  5  ;  and  many  fo  fliot  out  have  other 
finaller  ones  protruded  fcoYix  their  Sides, 
parallel  to  one  another,  and  forming  an 
Angle  with  their  main  Stem  of  about  60  Oe- 
grees,  as  at  a ,  a :  when  the  Procefe  is  nearly 
over,  many  extremely  minute  Spicule  arife 
in  the  Interfpaces  j  fome  uniting  in,  or  ra^ 
ther  fhooting  from  Centers,  and  making 
a  very  pretty  -J-  radiated  Appearance,  like 
what  was  before  obferved  in  the  blue  Vi- 
triol s  whilft  others  of  the  fame  Spicule?  are 
feen  fcattered  and  difperfed  about  the  Drop 
in  all  Dire&ions,  as  at  8,  Thefe  Spicule* 
may  be  termed  a  Charadteriftic  of  the  Vi- 
triols, being  ufually  found  in  all  of  them, 
when  examined  by  the  Microfcope  with 
Care  5  but  as  fometimes  the  Green  is  feen 
without  them,  I  have  taken  no  Notice  o£ 
them  there. 

The  Figure  fhewn  at  6  is  feldom  to  be 
met  with,  but  when  the  Fluid  Part  of  the 
Drop  is  fufFered  to  evaporate  without  any 
Heat;  and  it  feems  nearly  to  approach  the 
regular  Cryftals,  which  are  next  to  be  de- 
scribed. 

As  a  Solution  of  our  prefent  Subject  does 
aot  fo  eafily  cryftalize   by  the  common 

Methods, 

+  It  is  obfervable,  that  many  of  the  Vjrit*  exhibit 
Lines  diverging  from  b  Center,  exaftjy  in  the  fame  nun* 
aerj 
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Methods,  after  trying  feveral  times  to  make 
it  do  fo  without  Succefs,  I  have  contented 
myfelf  with  examining  the  *  Gilla  or  Sat 
Vitrioli  made  by  the  Chemifts :  two  Figures 
thereof  A  B  as  magnified  above  a  thoufand 
times  in  the  Area,  are  given  at  the  Side 
of  the  Drop.  They  appear  to  be  qua- 
drilateral Columns,  the  Inclination  of  whofe 
Sides  is  oblique,  having  generally  a  qua- 
drilateral Pyramid  at  each  End,  formed  of 
triangular  Sides  correfponding  to  thofe  of 
the  Column,  as  at  A  ;  but  fometimes  thefc 
triangular  Planes  interfett,  in  fuch  a  man- 
ner that  the  Angle  at  the  Apex  is  com- 
prehended under  only  three  of  them,  as 
atB. 

Vitriol  in  confiderable  abundance  is  found 
in  Subftance  and  of  different  Colours, 
blue,  green,  white,  and  red,  in  feveral 
Parts  of  Hungary^  Germany^  and  other 
Countries  :  but  very  little,  if  any,  native 
Vitriol  is  ever  found  in  Mafles  or  Lumps 
in  JLnglwd  \  all  produced  here  being  ob- 
tained by  Art  from  the  Fyrita^  and  of  the 
white  the  greateft  Part  comes  to  us  from 
abroad.  Th<e .  Appearance  of  fuch  White 
Vitriol  is  extremely  like  Loaf  Sugar,  it  has  a 
fwectifh  difagreeable  ftiptic  Tafte,  and  when 

diflblved- 

*  Thefc  Salts  or  Cryftals  are  obtained  by  the  Help  of 
Spirit  of  Vitriol,  or,  as  Lemery  diretts,  by  diffojving  White 
Vitriol  in  the  Phlegm  of  Vitriol. 
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diffolved  in  Water,  throws  to-  the  Bottom  a 
/errugineous  Sediment  Like  the  Green.      -f 
It  would    be  endlefs    to  enumerate  all 
the  Ufes  of  Vitriol.     Sir  Kenelme  Digby% 
fympathetic  Powder,  fo  famous  in  its  Day 
for  the  Cure  of  Wounds,  was  nothing  elfc 
but  Vitriol  expofed  to  the  Summers  Sun 
for  feveral  Days  and  powdered.     But  a- 
mongft  all  the  reft,  its  being  an  Ingredient 
abfolutely  neceffary  for  the  making  of  Ink 
is    not   the  leaft    to    be   regarded.     Any 
Vitriol  that   contains    Iron  will  ferve   to 
this  Purpofe,  of  what  Colour  foever  it  be : 
the  Green  however  is  commonly  preferred, 
as    holding    a   greater    Quantity  of  that 
Metal  :  but  the  White  fometimes  is    not 
lefs  ftocked  with  it,  and  then  will  do  full 
as  well.     Galls  unripe,  or  gathered  when 
they  are  of  a  blueifh  Colour,  before  they 
come  to  their  full  Growth,  being  beaten 
to  Powder,  and  infufed  in  Water,  give  the 
Water  a  ftiptic  Tafte,  without  altering  its 
Colour  much  ;  but  a  proportionable  Quan^ 
tity  of  powdered  Vitriol,  or  a  Solution  of 
Vitriol  being  mixed  therewith,  turns  it  in- 
.  ftantly  as  black   as  Ink,  and  wants  only 
a  little     Gum    to   make  it    Ink    indeed. 
A  Deco&ion  of  the  dryed  Leaves  of  red 
Rofes,   of  Sage,  Oak  Leaves,  or  the  Rinds 
of  Pomegranates,  produces  the  fameAppear- 
ance    therewith.     It    alfo    in    like  man- 
ner jbHckeas  an  Infufion  of  preen  Tea ; 

and 
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and*  therefore  a  few  Tea  Leaves  put  to 
itecp  for  fome  Minutes  in  any  Mineral 
Water  made  hot,  will  readily  difcover  if 
it  tbhtaiijs  Vitrioi,  by  fuch  its  Change  of 
Colour  :  the  Proportion  of  the  Vitriol  may 
likewife  be  gucfled  at  by  the  Deepnefs  or 
Palencfs '  of  the  Tindture. 

On  writing  with  a  Solution  of  Green 
Vitriol,  nothing  is  feen  upon  the  Paper 
when  dry :  but  by  rubbing  it  over  with 
a  Dccodtion  of  Galls,  what  was  written 
becomes  black  and  legible.  Spirit  of  Vi- 
triol wiped  gently  upon  this,  makes  it 
vanifh  again  immediately  :  Oyl  of  Tartar 
per  deliquiumrz&oxes  the  Letters  once  more, 
though  not  black  but  yellowifli  *f\ 

A  ftrong  Decodtion  of  red  Rofes  mixed 
with  a  Solution  of  Vitriol  produces  a  black 
Ink,  which  on  dropping  Spirit  of  Nitre 
into  it  becomes  inftantly  red,  and  is  far- 
ther convertible  into  agreyiih  Liquor,  by 
adding  a  little  of  the  volatile  Spirit  of  Sal 
Armoniac. 

Good  Writing  Ink  being  not  always  or 
every  where  to  be  procured,  it  will  not 
perhaps  be  unacceptable  to  give  here  an 
eafy  Way  of  making  it,  which  I  can  re-* 
commend  from  many  Years  Experience. 

To  one  Quart  of  Rain  Water,  or  foft 
River  Water,  put  four   Ounces  of  blue 

Galls 

+  Vid.  Ltmtry*  Chemiftry.  chap.  1 8. 
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Galls  bruifed,  two  Ounces  of  greeQr Vitriol 
or  Copperas,  and  two  Ounces  of  Gupi  Ara- 
bic grofly  powdered.  Let  die  Mixture  be 
well  fhaketi  or  ftir'd  about  now  and  then, 
and  in  tWenty-four  Hours  it  will  be  fit 
for  Ufe.  It  is  ,moft  conveniently  made  in 
a  wide-mouthed  Bottle  that  will  hold  near 
double  the  Quantity,  where  it  may  iome~ 
times  be  fhaken  together  brifkly  j  but  be 
fure  you  let  it  fettle  again  before  you  pour 
any  off.  When  you  have  ufed  all  that 
can  be  got  off  cle^r,  a  little  more  than  half  * 
the  Quantity  of  the  fame  Ingredients  will 
make  you  another  Quart. 

What  is  written  witH  this  Ink  looks  pale 
at  firft,  but  after  a  few  Hours  becomes  of 
a  fine  black,  and  I  believe  will  never  change. 


CHAP.    XIV. 

Diftilled  Verdi  grease. 

VERDIGREASE  is  a  blueifli  green 
Efflorefcerice  *  or  Ruft,  produced 
on  Plates  of  Copper,  by  corroding 
the  Surface  thereof  with  that  pehetrating 
acid  Spirit  which  the  Hulks  of  Grapes 
abound  with  after  they  have  been  prefs'd 
and  laid  together  to  ferment.     This  Ruft 

being 

*  Vii.  Letntry**  Chemifhy  chap.  vi.    Boerbaa<ve\  Che- 
JBifby,  by  $b*<w,  Vpl  II.  pag.    137,        *••••■ 
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being  digefted  with  diftilled  Vinegar  irt 
a  confiderable  Degree  of  Heat,  and  dif-* 
folving  partly  therein,  affords  a  Liquor  of  a 
moil  beautiful  green  Colour,  which  after 
Evaporation,  being  fet  in  a  cold  Place,  pro- 
duces tranfparent  and  elegant  green  Cryftals, 
that  are  called  ufually  by  the  Name  of 
Dijiilled  Verdigreafe,  but  are  really  a  Vitriol 
loaded  with  the  pureft  Particles  of  the 
Copper. 

If  thefe  Gryftals  are  diffolved  in  warm 
Water,  and  a  Drop  of  it  be  apply 'd  to  the 
Microfcope  immediately,  it  ufually  produces 
abundance  of  the  regular  Figures  i,  2,  3, 4, 
$y  6,  7^  (exhibited  at  the  Side  of  the  fourth 
,  Drawing,  Plate  II.)  without  forming  any 
confiderable.  Configuration  :  but  if  the 
Solution  is  fufFered  to  ftand  quiet  for  a 
few  Hours,  and  a  Drop  of  it  be  heated  over 
,  the  Fire  on  a  Slip  of  Glafs,  till  it  begins  to 
concrete  about  the  Sides,and  then  examin'd, 
fharp-pointed  folid  Figures  (bifefted  by  a 
Line  through  the  Middle,  from  which  they 
are  cut  away  towards  the  Edges) will  befeen; 
fhooting  forwards,  as  reprefented  1,  1,  1  : 
which  Figures  are  oftentimes  ftriated  very 
prettily  from  the  middle  Line  to  the  Edges, 
obliquely,  as  2,  2,  may  ferve  to  fhew- 
They  both  arife  frequently  in  Clufters,  and 
fhooting  from  a  Center,  as  at  3,  3. 

The  forementioned  Figures  are  a  long 
while  growing  j  and  whilft  they  are  doing 
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lb,  feveral  regular  Cryftals  appear  foriniag* 
in  different  Parts  of  the  Drop,  of  the  moft 
lovely' Emerald  Colour,  and  rcfleding  the 
Light  from  their  Sides  and  Angles,  which 
are  as  exaftly  difpofed  and  finely  polifhed  aa 
if  they  had  been  cut  by  the  moft  fkilftil  Jewt* 
cller*  Thefe  Cryftals  are  fhewn  in  the  Drop 
at  4,  4,  but  much  better,  becaufe  magnified 
a  great  deal  more,  at  the  Side  of  it,  by  thei 
Figures  1,  2,  3,  4,  5,  6,  7. 

No  Configurations  form  themfelves  in  the 
Middle  of  the  Drop  till  the  Fluid  be  nearly 
evaporated,  but  when  they  begin  to  form 
they  proceed  fbmewhat  haftily,  and  there- 
fore mult  be  attended  clofely.  Their  com- 
mon Figure  refembles  two  long  ff>  crofiing 
each  other  in  an  Angle  of  about  fixty  De- 
grees, and  (hooting  Branches  every  Way : 
each  of  which  again  protrudes  other  Bran- 
ches from  one,  and  fometimes  both  its  Sides, 
making  together  an  Appearance  like  four 
Leaves  of  Fern  conjoyned  by  their  Stalks, 
as  at  5,  5.  Separate  Clufters  of  the  fame 
(harp-pointed  Figures,  as  thofe  at  the  Edges 
of  the  Drop,  are  formed  alfo  frequently  in 
the  Middle  of  it,  as  6.  Sometimes  alfo  they 
p:ot  on  another  Form  like  the  Leaves  of 
Dandelion,  as  at  7.  Very  beautiful  Figures 
are  likewife  produced  by  a  Kind  of  Combi- 
nation of  {harp  Points  and  Branches,  in  the 
Manner  represented  8  8, 

All 
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All  the  beforementioned  appear  of*  a  molt 
lovely  green  Colour*  but  deeper  or  paler 
according  to  the  Time  of  their  Production  j 
the  firft  produced  being  conftantly  the 
deepeft.  Towards  the  End  of  the  Proceft 
fome  circular  Figures  are  formed,  extream- 
ly  thin,  and  fo  (lightly  ting'd  with  green 
tnat  they  are  almoft  colourlefs,  but  with 
Lines  radiating  from  a  Center  to  the  Cir- 
cumference, Tike  the  ftar-like  Figures  of 
Alum  hereafter  to  be  defcribed.  Thefe  are 
(hewn  9,  9.  When  all  feems  in  a  manner 
over,  Bundles  of  Hair-like  Bodies  appear  fre- 
quently, fcattered  here  and  there  through- 
out the  Drop,  in  the  fame  Manner  as  de- 
fcribed in  the  blue  and  white  Vitriols. 


CHAP-    XV. 

Alum. 

r  TT^HE  Configurations  of  this  Salt  abound 
1  with  Beauty  and  Variety,  and  prove 
moreorlefs  perfect  according  to  the  Strength 
of  the  Solution,  and  the  Degree  of  Heat 
employed  in  making  the  Experiment,  to 
judge  of  which  a  litde  Experience  will  be 
found  needful. 

The  Solution,  however  fated  with  Alum> 
Will  not  be  found  over-ftrong  after  ftanding 

lome 
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feme  Days,  for  in  that  Time  It  will  .have 
precipitated  many  Cryftals  to  the  Bottom, 
whereby  the  Liquor  is  fometimes  left  too 
weak  for  our  Purpofe  $  but  then  by  holding 
the  Phial  over  or  near  a  Fire,  the  Cryftals 
will  again  diflblve,  and  be  taken  tip  a-new 
into  the  Fluid.  'Tis  not  however  advife- 
able  to  make  ufe  of  it  as  foon  as  this  is  done, 
unlefs  we  want  to  produce  nothing  elfe 
but  Cryftals :  for  if,  after  this,  it  be  em- 
ployed before  it  has  had  a  little  Time  to 
cool  and  fettle,  it  is  very  apt  to  form  into 
Cryftals  only :  But  when  it  has  ftood  about 
half  an  Hour,  a  Drop  placed  on  a  Slip  of 
<xlafs  and  heated  properly,  exhibits  com- 
monly at  the  beginning  a  dark  Cloud,  which 
appears  in  Motion  fomewhere  near  the 
Edge,  and  runs  pretty  fwiftly  both  to  the 
X^ett  and  Right,  until  it  is  either  flopped 
;by  the  Intervention  of  fome  regular  Cryftals, 
or  elfe  proceeds  onwards  both  Ways  at  once, 
-and  nearly  of  the  fame  Height,  till  having 
iurrounded  the  whole  Drop  the  two  Ends 
rufli  together  and  joyn;  the  Progrefs  to- 
wards whkh  is  attempted  to  be  fhewn, 
JPlate  III.  N°  La  a. 

This  cloudy  Part  of  the  Drop  that  feems 
.violendy  agitated  whilft  it  is  running  round, 
^appears  on  a  ftrift  Examination  to  conlift  of 
.Salts,  fhot  into  long  and  very  ilender  Lines, 
much  finer  than  the  fmalleft  Hair,  which 
crpfs  one  another  at  right  Angles,  and  form 

H  s*s 
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as  they  go  along,  from  their  internal  Edges* 
Rows  of  folid  Cryftate  compofed  of  many 
oblique  plain  Sides  b  b>  and  which  have 
all  a  Tendency  towards  the  Figures  of 
the  regular  Cryftals  to  be  defcribed  pre- 

ffently.  m 

But  it  happens  frequently^  that  in  fome 
Parts  of  the  Drop  many  minute  and  circu- 
lar Figures  arc  feen,  rifing  at  fbme  little 
Diftances  from  the  Edge*  whUft  the  above 
mentioned  Operations  are  performing  in 
other  Places  thereof ;  which  minute  Figures 
enlarging  themfelves  continually,  appear  at 
laft  of  a  ftar-like  Form,  or  with  Lines  ra- 
diating and  diverging  from  a  Center,  in  the 
Manner  reprefented  c  r. 

After  theBufinefs  is  ovet  about  the  Edges* 
a  good  deal  of  Patience  will  be  requifite  to 
wait  for  the  Configurations  in  the  Middle 
of  the  Drop,  which  feldom  begin  till  the 
Fluid  fcems  almoft  wholly  evaporated  j 
when  on  a  fudden  many  ftrait  Lines  appear 
pufhing  forwards,  whole  Sides  or  Edges  are 
jagged,  and  from  which  other  fimilar  ftrait 
■and  jagged  Lines  fhoot  out  at  right  Angles 
with  the  firft  $  thefe  again  have  other  fmall 
ones  of  the  lame  Kind  (hooting  likewifc 
from  themfelves,  and  compofe  all  toge- 
ther a  moft  beautiful  and  elegant  Configu- 
ration, the  Order  of  which  is  attempted  to 
be  fhewn  atD, 

Each 
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Each  of  thefe  Lines  increafing  in  Breadth 
towards  its  End,  appears.  Somewhat  club- 
headed,  as  eee. 

Sometimes  inflead  of  fending  Blanches 
from  their  Sides,  many  of  thefe  Lines  rife 
parallel  to  each  other,  refembling  a  kind  of 
Palifadoe,  and  having,  numberlefs  minute 
tranverfe  Lines  running  between  them,  aa 
atF. 

But  the  moft  wonderful  Part  of  all,  tho* 
not  produceable  without  an  exaft  Degree 
of  Heat  and  right  Management,  is  the  dark 
Ground-work  fhewn  at  G,  which  confifts  of 
an  almoft  Infinity  of  parallel  Lines,  having 
others  croffing  them  at  right  Angles,  and 
producing  a  Variety  fcarce  conceivable  from 
Lines  difpofed  in  no  other  Manner :  the 
Direction  of  the  Lines  (which  are  exqui- 
fitely  ftfait  and  delicate)  being  fo  frequently 
and  differently  counter-changed,  that  one 
would  think  it  the  Refult  of  long  Study  and 
Contrivance. 

During  the  Time  this  Ground-work  is 
forming,  certain  lucid  Points  prefent  them- 
felves  to  view  (on  one  Side  thereof  moft 
commonly)  which  Points  grow  larger  con- 
tinually, with  Radiations  from  a  Center, 
and  beeortie  ftar-like  Figures,  in  the  Man- 
ner of  thdfe  beforemefttioned*  Several  of 
them  Kkdwife  fhoot  Gut  long  Tails,  which 
give  them  the  Appearance  of  Comets  :  an2l 

at  the  End  of  all,  a  dark  Lineation  in  V2- 

* 
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rious  Directions,  darts  frequently  through, 
aiid  occupies  all,6r  pioft  of  the  Spaces  be- 
tween them,  making  thereby  no  iu  Repre- 
fentation,  when  viewed  by  Candle-Light, 
of  a  Night-Sky  illuminated  with  fhining 
Stars,  ajid  tailed .  Comets,  and  rendering 
the  whole  Scene  extremly  whimfical  and 
pretty. 

Nor  do  thefe  Configurations  break  away, 
or  diflblve,  foon  after  their  being  form- 
ed, as  many  others  do  $  but  may  be  pre- 
ferved  on  the  Glafs  in  good  Perie&ion  for 
Weeks  or  Months,  if  Care  be  taken  neither 
to  exclude  the  Air  wholly  from  them,  nor 
put  them  in  a  moift  Place ;.  fpr  in  either 
Cafe  they  will  be  foon  destroyed. 

Being  defirous  to  preferve  fome  exceeding 
fine  Star  and  Comet-like  Figures,  I  fatten- 
ed another  Glafs  of  its  own  Size  upon  the 
Slip  where  they  were  formed  $  having  firft 
placed  thin  Pieces  of  Cork  between,  to  pre- 
vent the  GlafTes  from  touching,  and  after 
all  flopped  the  Ends  and  Sides  with  Sealing 
.Wax,  thereby  to  keep  put  the  Air,  which 
I  imagined  would  fpoil  them. :  but  contrary 
.to  my  Expe&ation,  in  two  Days  the  Figures 
were  all  obliterated ;  whereas  another  Con- 
.figuration,  covered  with  a  Slip  of  Glafs  to 
•  preferve  it  from  being  touched,  but  whofe 
Sides  were  open  to  the  Air,  continued  in 
great   Perfection   at   leaft  two  Years,  and 
then  too  was  fpoiled  by  Accident. 

Tlie 
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The  fkme  TOhg  likeUrif^Kaptoens  t6  Hac- 
ebarumSatui'ni,  Eris  Veneris,  Soli  ofAmb&> 
and  fome  other  faline  Siibftances,  wKofe 
elegant  Cdnfiguratipris  Wky  be  long  preferv- 
ed  between  Slips  6f  Glafc  k,ept  afuhder  a9 
above  dif  eftdd,  provided  the  Air  be  not  pent 
up  with  them,  and  that  the  Place  yon  put* 
them  in  be  dry.  I  have  at  this  Time  feve-' 
ral  Configurations  formed  fome  Years  ago ; 
and  it  will  favc  much  Trouble,  and  be  moft 
agreeable  to  People  not  overftock'd  with- 
Patience,  to  have  always  as  many  kinds  as 
one  can  thus  ready,  to  fhew  fuch  Friends 
whofe  Curiofity  may  not  be  fufficient 
to  make  them  attend  to  the  whole  Pro* 
cefs. 

A  great  deal  of  Exa&nefs  and  Nicety  is 
requisite  as  to  the  Degree  df  Heat,  to  make 
one  and  the  fame  Drop  produce  all  the  Con- 
figurations prefented  in  the  Plate  .;  tho*  you 
will  certainty  meet  with  feveral  of  them  in 
every  Drop  you  try,  unleft  the  Heat  be  too 
long  continued,  in  which  Cafe  the  Fluid 
becomes  hardened  by  the  Fire  into  a  kind 
of  tranlpareut  Gluten,  which  never  fhoots 
at  all,  is  not  eaflly  diffolveable,  or  to  be  got 
off  the  Glafs  without  fome  Pains.  On  the" 
other  haiicfc;  if  the  Heat  be  violent,  though 
not  long, :  it  fhoots  toofaft,  with  much  Ir- 
regularity atid  Confufion. 

Ji  3  ■  Th« 


to 2  ,    Cryjiais  of  Alum." 

.  The  regular  Cryftals  are  often  formed  in 
the  famfe  Drop  with  the  other  Configura-* 
tdDns,*as  aty.  But  if  not*  they  piay  eafily 
be  produced,  either  by  ufing  a  Solution 
made  with  hot  Water,  before  it  cools  $  or 
by  placing  a  Prop  of  a  well-faturated  Solu- 
tion when  cpld,  on  a  Slip  of  Gfafs,  and 
fiiffering  the  Fluid  to  evaporate  without 
*ny  Heat  at  all.  Cryftals  will  alfo  be  form* 
cd  by  Precipitation  after  the  Solution  has 
{fcood  fome  Time. 

After  niimberlefs  Obfervations  to  deter* 
jnine  the  Cryftals  of  Alum>  I  find  amongft 
thtim  the  following  Variety. 

Some  are  exa&ly  regular  O&aedra,  com* 
pofed  of  eight  equilateral  Triangles,  as  the 
Figure  A, 

But  as  they  lye  moft  frequently  on  one 
of  their  triangular  Bafes,  they  appear  in  the 
Manner  fhewn  at  B. 

Others  appear  like  the  above  with  their 
folid  Angles  cut  off,  forming  thereby  a 
Figure  of  fourteen  Sides,  eight  of  which 
are  Hexagons,  $n4  the  other  fix  Squires, 
as  C. 

The  Figure  D  frequently  prefents  itfelf, 
and  feems  alfo  compofed  of  fourteen  Planes 
{viz,  12  quadrilateral,  and  two  hexagonal) 
the  Planes  underneath  being  fuppofed  to 
correfpond  in  Number  and  Figure  with 
thofe  th^t  appear  ?t>ovef 

Elrepre^ 
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E  reprefents  an  eight-fided  Figure,  con* 
fiiling  of  two  triangular,  two  hexagonal, 
and  four  quadrilateral  Planes,  two  whereof 
flope  downwards  from  the  upper  hexangular 
Plane,  and  the  other  two  upwards  from  the 
under  one. 

The  Figure  at  F  is  compounded  of  eight 
Planes,  the  undermoft  whereof  is  a  large 
equilateral  Triangle,  from  each  Side  of  which 
a  Hoping  quadrilateral  Plane  proceeds.Thefe 
Planes  are  Trapezoids,  each  of  them  having 
a  Side  in  common  with  that  of  theTriangle, 
another  fliorter  one  parallel  thereto,  and  two 
others  floping  one  towards  the  other,  and 
towards  the  Side  of  the  Triangle,  in  a  Di~ 
re&ion  of  about  twenty  Degrees. 

The  Plane  which  lyes  parallel  to  the 
Triangle  (which  Plane  in  the  prefent  Fi- 
gure is  next  the  Eye)  is  hexagonal,  three 
of  its  Sides  being  made  up  of  the  fliorter 
parallel  Sides  of  the  Trapezia :  the  other  - 
three  (which  are  lefs  than  thefe,  being  cu£ 
4own  perpendicularly,  fo  as  to  meet  the 
Angles  of  the  large  Triangle)  form  three 
other  fmaller  Triangles,  each  whereof  has 
one  Side  in  common  with  the  Hexagon, 
and  the  other  two  with  the  neighbouring 
Trapezoids. 

Our  Akim  is  obtained  from  a  blueifli  mi-r 
neral  Subftance  refembling  Slate,  which 
after  being  calcined  and  fteeped  in  Water 
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fyt  a  dufe  Time j  -that  Water  when  boiled 
fttffiiJiently  in  Pans  bf  Lead  (the  Lees  of  Sea- 
Wfeed  •  A(hes  caMed!  5Celp,  and  a-  Quantity 
of  Urine  being  mixt  therewith)  produces 
Shoots  of  Alum\  after  ftanding  a  few  Days* 
But  as  fuch  Shoots  are  feldom  clean  enough 
at  firft  for  Sale*  they  commonly  are  wafh- 
id  with  or  diffolved  again  in  Water,  freed 
from  their  Impurities/ and  fet  to  concrete 
a-new. 

Vaft  Quantities  are  made  in  Fork/hire 
and  Lancajhire,  mdft  of  the  Hills  between 
Scarborough  and  the  River  Tees,  as  well  as 
thofe  near  Pre/ion,  abounding  with  this 
Mineral;  the  Salts  of  which  being  diffolved 
and  put  in  Aftion  by  the  Moifture  of  the 
Air,  if  thereto  expofed,  without  being  cal- 
cin'd,  the  Mineral  falls  in  Pieces,  and  yields 
a  Liquor  whereof  Copperas  or  green  Vi«* 
triol  may  be  made.  -|- 

Alum  may  alfo  be  procured  from  certain 
Earths  by  pretty  much  the  fame  Means. 
An  Earth  of  this  Kind  now  lies  before  me, 
which  was  brought  from  Africa,  where  a 
CxmfuJerableTrad:  of  Land  is  faid  to  be  of  the 

fame 

+  At  Altfetth  in  "Bohemia  are  Mines  of  black  Scbijius, 
whence  they  make  great  Quantities  of  Alum  andVitriol;  and 
from  a  Gleba  Pyritofa  found  in  the  fame  Mines,  they  obtain 
much  Sulphur,  I  ani  obliged  to  Dr.  James  Moun/ey  for  this 
Information ;  and  for  Specimens  of  both  the  Subftances^ 
wfcich  he  collected  upon  the  Spot  and  fent  me. 


.  nearly  firkin  to:VittioJ^  r       \ 

fame  Sort.;  *  It  tfrftes  &x$&\y,  like  dlwh 
and  in  the  South  .Sea  \  Year  .1720,  a  O^fM*? 
tity  was  imported  in  Hopes  of  makingvfc 
turn  to  good  Account  3  but  the  Mifdjiqf§ 
fuffered  from  other  Projects  at  that  Tinjft 
difcouraged  People  from  embarking  in  this, 
and  we  have  heard  no  more  of  it  imc** 
nor  indeed  is  Alum  can  be  made  fo  cheap 
from  Materials  found  at  Home,  does  it  ieera 
worth  while  to  fend  fo  far  on  the  fame 
Account. 

Alum  feems  fo  nearly  a-kin  to  Vitriol, 
that  the  Addition  of  Copper  or  Iron  is  only 
wanting  to  make  it  the  fame  Thing  ;  as 
may  be  proved  by  a  Diftillation  of  it  into 
an  acid  Spirit  with  either  of  them,  where- 
by it  becomes  good  Vitriol.  On  the  other 
hand,  Vitriol  when  freed  from  its  metallic 
Particles,  becomes  aluminous,  and  yields  on 
Diftillation  a  Spirit  undiftinguiftiable  by  the 
fikeft  Scrutiny  from  that  of  Aium.\ 


■^ » 


C  H  A  P. 


*  I  have  aifo  an  aluminous  Earth,  brought  from  Wlarylaniw 
pfA  given  me  by  Mr.  Brook. 

f  Yid,  Phil.  Tranf.  N°  104.  p.  67, 
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CHAP.   XVI. 
Borax* 

BORAX  is  a  {aline  Subftance,  very 
difficult  of  Solution  unlefs  in  boiling 
Water,  and  even  then  requiring,  accord- 
ing to  Boerbaave,  twenty  Times  its  own 
Weight. 

When  a  Drop  is  given  to  be  examined  by 
the  Microfcope,  if  it  be  held  too  long  over  h 
the  Fire  no  Cryftals  will  fhoot,  but  it  will 
harden  upon  the  Slip  into  a  tranfparent 
Matter  much  refembling  Glafs.  The  beffc 
Way  is  to  give  it  a  brifk  Heat  for  about  one 
Second  of  Time,  and  then  applying  it,  the 
Cryftals  will  quickly  be  feen  forming  about  its 
Edges,  as  in  Plate  III.  N°  II.  where  their 
Beginning  and  Progrefs  are  fo  reprefentecj 
as  to  need  no  farther  Defcription. 
v .  In  the  middle  Parts  of  the  Drop  no  Cry-> 
ftals  at  all  arife,  but  there  are  feveral  tranf- 
parent circular  Figures,  that  from  mere 
opecks  grow  gradually  bigger,  till  they 
refemble  final!  Drops  of  Oyl  floating 
upon  the  Suriaee  t>f  Water  :  thefe  alfo  -arc 
ihewn  in  the  Drawing. 

This  Salt  is  faid  to  be  found  in  India% 
Ptr/ia,  and  Tartary,  and  to  be  brought 
from   thofe    Countries    rough  and   foul, 

in 
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hi  Lumps  or  Cryftals,  of  ayellowiih  and 
fometimes  of  a  dpty  green  ,Colpur ;  but  we 
really  know  little  thereof  with   Certaihty. 
The  Venetians  made  great  Profit  heretofore 
by  purifying  it  for  Sale  *;  but  that  Trade 
at  prefent  is  chiefly  carried  on  by  the  Dutch} 
though  I  am  told    the  Secret  is  become 
known,  and  has  lately  been  pradtifed  with 
good  Succefs  in  England.  It  ferves  the  fame 
Purpofes  of  fufing  and  foldering  Gold  and 
other  Metals,  as  the  Cbryfocolla  of  the  An- 
dents  did,  for  which  Reafon  it  is  frequent- 
ly   called   by    the   fame  Name,    though 
theirs  was  quite  another  kind  of  Subftance, 
the  Knowledge  whereof  is  probably  loft  to 
us.     Its  glafly  Quality  renders  it  ufefiil  in 
dyktg,  to  give  a  Gloffinefs  to  Silks;  and  Dn 
Shaw  proves  (in  the  twentieth  of  his  Che~ 
mica/  Le&ures,     Experiment    3d.  )    that 
by  means  of  this  Salt  a  Kind  of  Glafs  may 
be  made  of  an  extraordinary  Degree  of 
Hardnefs;  and  imagines  the  Arts  of  Enamel- 
ling, and  of  imitating  precious  Stones,  may 
be  greatly  improved  thereby-f-.  . 

When 

.  +VkLM«w'8  Truncation  of  Boerhaavf  s  Chemiftry,  Vol  I. 
J>.  1  io9  in  the  Notes. 

+  Rough  Borax  is  called  Tipcat,  or  Tincar.  Geoffrey 
fays,  a  fait  muddy  greenifh  Water  found  in  fome  Copper 
Miues,  evaporated  to  a  certain  Degree,  then  kept  for  feveral 
Months  in  Pits,  whofe  Sides  and  Bottoms  are  plaiftered  with 
the  Mud  of  tne  fame  Mines  mixt  with  Animal  Fat,  the  Pit* . 
being  alfo  covered  with  the  fame  Plainer,  produces  the 
J*amj>s  or  Cryftajs  of  unrefined  Borax* 


Xo8        Borax  dtfcribed>  and  its  Ufe. 

When  refined  and  pure  it,  is  bought 
in  large  cryftalihi  Shoots  clean  and  white, 
about  the  Clearnpfs  and  Hardnefe  of  Alum, 
wherewith  it  is  fometimes  adulterated  :  to 
the,  Tafte  it  is  alnjpft  infipid,  but  fomewhafc 
fftiooth  and  oily,  and  the  more  fo  the 
lefs  it  has  been  purified,  for  in  its  foul 
State  'tis  confiderably  fat  and  greafy. 

A  regular  Cryftal  of  fuch  purified  Bo- 
rax as  taken  by  the  Microfcope,  is  fliewn 
on  the  Side  of  the  Drop  at  A.  \ 

Some  Years  ago  my  worthy  Friend 
Mr.  Peter  Colin/on,  F.  R.  S.  favoured  me 
with  a  Subftance  faid  to  be  brought  from 
Pe^fia,  and  called  Native  Borax:  'tis  in  fmall 
irregular  flattifh  Pieces  of  a  greyifh  white 
Colour,  wherein,  if  nicely  examined,  abun- 
dance of  fhining  Particles  may  he  difcerned : 
it  is  light  and  porous,  of  a  very  brittle 
Cpnfiftence,  fomewhat  urinous,  and  more 
pungent  in  Tafte  than  the  Kind  before 
defcribed.  A  Solution  of  this  did  not  (hoot 
at  all  into  Cryftals,  but  in  many  Exami- 
nations filled  the  whole  Drop  with  figur'd 
Bodies  like  that  at  B  ;  which  from  being 
barely  vifible,  enlarged  pretty  faft,  to  a 
Size  (when  viewed  by  the  fourth  Magni- 
fier) as  big  in  Appearance  ^s  the  Figure 
here  exhibited. 

Thefe  quickly  fall  to  Pieces,  and  become 
diSglvsd  by  the;  Air* 

■  ...  CHAP, 


[..    10^  *'}•*  "■ =:'  ■'         £  — 


i  *  ;  .* 


ch.a;?,,»,.    ,;,;  ., 
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WHAT  the  And^«fe:^il^^^; 
Nanie,  is  fuj^ofed'  to  have  s  jbecn| 
a  Salt  generated  in  tne'  Earth  or  Sands,' 
from  the  Urine  and  Dung  of  Camels,  (piade 
ufe  of  by  thfe  Multitudes  of  Pilgrims  that 
reforted  to  the  Temple  of  Jupiter  Jmmon) 
which,  being'  fublimed  by  the  Sun,  pro- 
duced this  Kind  of  Salt;  and  the  Difuieof 
that  Cuftom  for  many  Ages,  is  imagined  to 
be  the  Reafbn  why  none  of  it  is  now  found. , 
What  We  have  at  prefent  is  undoubtedly 
factious,  being  made  of  Urine,  Sea-Salt, 
and  Soot,  It  is  fuppofed  to  come  from  Egypt 
or  Syria,  in  round  Cakes  near  three  Inches 
thick,  and  about  half  a  Foot  in  Diameter  : 
in  Colour  it  is  greyifh  on  one  Side,  and 
appearing,  for  the  moft  part,  black,  or  ra- 
ther footy  on  the  other.  When  broke,  the 
Infide  (if  good)  is  white,  tranfparent  and 
cryftalirie,  and  in  Appearance  much  like 
Camphire.  We  are  told,  that  in  thofe 
Countries  they  collett  a  Soot  from  th.e 
•burning  of  Camel's  Dung,  which  they 
fprinkle  with  a  Solution  of  Salt  made  in 
Urine  of  the  fame  Animal,  and  then  fub- 
lime  in'Glafs  Veffels,  till  a  Cake  is  thrown 
up  to  the  Top  of  each,  correfpondent  td 
die  Shape  6f  the  Glafs,  \yhich  they  muft 

break 
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break  in  order  to  get  it  out. — All  this  maty 
perhaps  be  true,  but  I  am  apt  to  ,  think 
it  is  made  much  nearer  home,  and  by  more 
eafy  means. 

Some  of  this  Salt  diffolved  in  Water,  and 
a  Drop  thereof  placed  on  a  Slip  of  Glais, 
to  be  examined  by  the  Microfcope,  will  be 
found  to  fhoot  with  a  fmall  Degree  of  Heat) 
which  muft  be  very  carefully  obferved* 
for  if  more  Heat  than  juft  enough  be  given 
to  it,  the  Configurations  will  run  into  one 
another,  and  make  the  Whole  appear  iij 
great  Confufion. 

It  begins  with  fhooting  from  the  Edges 
;reat  Numbers  of  (harp,  but  thick  and 
►road  Spiculce,  from  whofe  Sides  are  pre** 
traded  as  they  rife  many  others  of  the 
fame  Shape,  but  very  fhbrt,  parallel  to  each 
other,  but  perpendicular  to  their  main  Stem, 
as  at  i.  Plate III.  N\  III.  Thefe  Spicula 
arrange  themfelves  in  all  Directions,  but 
for'  the  moft  part  obliquely  to  the  Plane 
from  whence  they  rife,  and  many  are  fre~ 
quently  feen  parallel  to  one  another :  which 
Particulars  the  Figure  endeavours  to  ex* 
prefs  at  i.  i. — As  they  continue  to  pufli 
forwards  (which  they  do  without  increaf- 
ing  niuch  in  Breadth)  fome  (hoot  from 
them  the  fmall  Spicula  only,  as  atv  2. 
Others,  after  they  are  nearly  come  to  their 
full  Growth,  divide  into  two  Branches  in 
-a  Manner  different  from  all  other  Kind* 

of 
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of  Salt  I  have  ever  feen,  by  the  Splitting 
of  the  Stem*  longitudinally,  from  the  Top 
almoft  to  the  Edges  of  the  Drop,  but  with- 
out any  Shootings  from  the  Infide,  as  is 
reprefented  at  3. — Other  Branches,  befides 
the  fmall  Sphula  mentioned  above,  pro* 
trade  longer  ones  of  the  fame  Form,  from 
whence  others  alfo  proceed :  which  others 
(hoot  alfo  fmaller  ones  from  them,  and  £o 
on  to  many  Gradations,  as  at  4. 

Before  the  Middle  of  the  Drop  begins 
to  fhoot,  feveral  exceedingly  minute  Bodies 
may  be  difcerned  at  the  Bottom  of  the 
Fluid.  Thefe  rife  to  the  Top  in  a  little 
while,  and  as  foon  as  their  Form  can  be 
diftinguifhed,  whilft  yet  extremely  fmall, 
they  plainly  wear  the  fame  Shape  exadly, 
which  they  afterwards  appear  in  when  grown 
much  larger,  as  is  ihewn  at  5.  —  Their 
Growth  is  very  quick,  and  pretty  equal 
for  a  Time,  but  at  length  fome  one  Branch 
gets  as  it  were  the  Maftery,  and  (hooting 
farther  than  the  reft,  forms  the  Figure 
6.  The  other  Branches  inlarge  but  little 
afterwards,  all  the  Attraction  feeming  biaffed 
to  this  alone,  from  which  more  Branches 
being  protruded,  and  they  again  protrud* 
ing  others,  the  whole  appears  like  Fi- 
gure 8. 

*Tis  not  uncommon  to  fee  in  the  Middle 
of  the  Drop  fome  different  Configurations, 
where  inftead  of  the  ftrait  Stems  defcribed 

above, 
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above,  there  is  formed  a  Kind  of  Zigzags 
with  Spicule?  like  thofe  in  the  other  Figures, 
as  at  7. 

To  obtain  the  Cryftals  of  this  Salt,  'tis 
neceflary  to  place  a  Drop  of  a  freih  Solution 
(made  in  warm  Water)  before  the  Micro- 
fcope,  without  giving  it  any  other  Heat 
than  the  Warmth  of  the  Water.  The  re- 
gular Cryftals  will  then  appear  as  reprefent- 
ed  at  the  Side  of  the  Drop  A,  B,  C.  The 
laft  of  which  Figures  C  is  produced  from 
the  fecond  B,  by  new  Formations  at  each 
Corner  of  the  crofs  Branches,  when  the 
whole  Procefs  is  nearly  ended:  but  thefe 
Cryftals  are  rarely  feen  unlefs  the  Solution 
be  examined  as  foon  as  made. 

Salt  Ammoniac  is  particularly  remarkable 
for  rendering  Water  wherein  it  is  diffolved 
colder  than  any  other  Salt  can  do,  and  even 
equal  in  Degree  to  Water  that  is  near  freez- 
ing. Monfieur  Geojfroy  placed  a  common 
Thermometer  of  eighteen  Inches  long  in  a 
Phial  wherein  he  had  put  a  Pint  of  Water, 
and.  let  it  remain  therein  a  fufficient  Time 
to.  adjuft  itfelf  to  the  Temperature  of  the 
Water :  he  then  put  into  the  Water  four 
Ounces  of  Salt  Ammoiiiac^  and  in  lefs  than  a 
Quarter  of  an  Houi;  the  Liquor  in  the 
Thermometer  defcended  two  Inches  and 
-nine  Lines.  He  then  tryed  the  fame  Expe- 
riment with  Salt-Petre  inftead  of  Salt  Am~ 
moniaC)  ufing  the  like  Precautions*  and  the 

Liquor 
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t,iquor  defcended  one  Inch  and  three  Lines- 
fitrfolttia.de  It  defcend  not  quite  an  Inch* 
and  Sea-falt  but  .two  Linesi 

Monfieur  Hsmberg  orders  a  Pound  of 
Salt  Ammoniac  and  a  Pound  of  corrofive, 
*  Sublimate  to  be  feparately  reduced  to  Pow- 
der ;  then,  after  mixing  them  well  together, 
he  diredts  them  to  be  put  into  a  Glafs  Bottle, 
and  a  Pint  and  a  half  of  diftilled  Vinegar 
to  be  poured  thereon.  This  done,  and  the 
Compofition  being  ftiaken  together  brifldy; 
it  will  become  fo  cold,  that  4  Man  can  but 
ill  endure  the  Veflel  in  his  Hands  even  in 
the  Summer-time.  He  fays,  that  once,  as  he 
was  making  this  Experiment,  the  Mixture 
happened  to  freeze ;  and  Monfieur  Geoffroy 
tells  us  the  like  Accident  befel  him  once, 
ton  difiblving  a  large  Quantity  of  Salt  Ammo- 
mac  in  Water,  fome  Drops  on  the  Outfide 
of  the  Glafs  freezing :  the  wet  Straw  where- 
on it  ftood,  was  Hkewife  fattened  thereto 
by  Ice.  But  though  he  try'd  many  times 
he  could  never  produce  Ice  again. 

It  is  not  my  Purpofe  to  enumerate  the 
ieveral  Ufes  of  this  Salt;  I  mall  therefore 
conclude  with  obferving,  that  it  is  extreme- 
ly pungent,  converts  Aqua  Fortis  into  an 
Aqua  Regia,  caufes  Tin  to  adhere  to  Iron, 
and  diflblved  in  common  Water,  is,  I  am 
informed,  a  Secret  for  the  taking  away  df 
Warts, 

£  C  H  A  P. 
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CHAP.    XVIII. 

Salt  of  Lead. 

THIS  Salt  which  from  the  Sweetnefs 
of  its  Tafte,  is  ufually  called  Sugar 
of  Lead,  is  prepared  from  Cerufe  or  White 
Lead  digefted  with  diftilled  Vinfcgar  in  a 
Sand  Heat  to  a  DifTolution  :  then  evaporated 
till  a  Film  arifes,  and  fet  in  a  cold  Place  to 
cryftalize.  It  is  therefore  Lead  reduced 
into  the  Form  of  a  Salt  by  the  Acid  of  Vi- 
negar, for  Cerufe  is  itfelf  nothing  elfe  but 
the  Ruft  of  Lead  corroded  by  Vinegar. 

A  little  of  this  Salt  dilTolved  in  hot  Water, 
which  it  immediately  renders  milky,  after 
landing  a  Quarter  of  an  Hour  to  fubfide,  is 
in  a  fit  Condition  for  an  Examination  by  the 
Microfcope.  A  Drop  of  it  then  applyed  on 
a  Slip  of  Glafs,  and  held  over  the  Fire  to 
put  the  Particles  Jn  Ad:ion,  will  be  fctn 
forming  round  the  Edge  a  pretty  even  and 
regular  Border,  of  a  clear  and  tranfparent 
Film  or  glewy  Subftance  -,  (See  Plate  IV. 
, N°  I.aaaa.)  which,  if  too  fudderi  and 
violent  Heat  be  given,  runs  over  the  whole 
Area  of  the  Drop,  and  hardens,  and  fo 
fixes  on  the  Glafs,  as  not  be  got  off  with- 
out much  Difficulty,  But  if  a  moderate 
Warmth  be  made  ufe  of  (which  like  wife 
mull,  not  be  too  long  continued)  this  Border 

pro- 
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proceeds  a  little  Way  only  into  the  Drop, 
with  a  Kind  of  radiated  Figure  compofed 
of  a  Number  of  fine  Lines,  or  rather 
Bundles  of  Lines,  beginning  from  Centers 
in  the  interior  Edge  of  the  Border,  and 
Spreading  out  at  nearly  equal  Diftances  from 
each  other  every  Way  towards  the  Exterior, 
b  b  b  b.  However  it  is  obfervable  that 
the  Diftances  between  the  Lines  are  filled 
up  with  the  glewy  Matter,  .nor  do  the  Lines 
themfelves  feem  detached  therefrom,  but 
are  formed  together  with  it.  From  thefe 
fame  Centers  are  produced  afterwards  a 
Radiation  alfo  inwards  towards  the  Middle 
of  the  Drop,  compofed  of  Parallelograms 
of  different  Lengths  and  Breadths;  from  one 
and  fometimes  both  the  Angles  whereof 
there  are  frequently  feen  Shootings  fo  ex- 
ceedingly flender,  that  they  are  perhaps  the 
beft  Reprefentation  poflible  of  a  mathema- 
tical Line,  which  appear  like  a  Prolonga- 
tion of  one  or  both  the  Sides.  The  Extre- 
mities of  thefe  Parallelograms  are  moft 
commonly  cut  off  at  right  Angles,  but  they 
are  fometimes  alfo  feen  oblique.  The  whole 
of  this  Defcription  is  fhewn  c  c  cc. 

Centers  with  the  like  Radii  ifluing  from 
them,  and  fome  of  the  glutinous  Matter 
for  their  Root,  are  fometimes  formed  iix 
the  Drop,  intirely  detached  from  the  Edges, 
and  in  thefe  it  is  very  frequent  to  find  a  Sort 
\>f  fecondary  Radii  proceeding  from  fome  one 

I  2  of 
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of  the  primary  ones,  and  others  from  them 
again  to  a  great  Number  of  Gradations, 
forming  thereby  a  very  pretty  Figure,  the 
Reprefentation  of  which  is  given  at  D. 

Give  me  Leave  now  to  obferve,  that  ra- 
diated Figures  of  Spar  much  refembling 
thefe,  and  which  probably  owe  their  Form 
to  the  fame  Principles,  are  fometimes  found 
in  Lead-Mines,  of  which  I  have  at  this 
Tfime  a  Specimen  before  me. 

Notwithftanding  it  may  feem  wandring 
from  my  Purpofe,  I  fhould  think  myfelf 
greatly  wanting  in  my  Duty  towards  Man- 
kind, if  I  clofed  this  Chapter  without  warn- 
ing them  of  the  Mifchiefs  that  may  arife 
from  taking  this  or  any  other  Preparation 
of  Lead  internally,  as  the  poifonous  Quali- 
ties of  that  Metal  are  not  to  be  fubdued  or 
cured,  and  thofe  who  have  much  to  do  with 
it  feldom  fail  fadly  to  experience  its  bad 
EfFe&s.  I  am  fenfible  this  Salt  has  frequent- 
ly been  prefcribed  in  Quincies,  Inflamma- 
tions, and  other  Diforders  where  great 
Cooling  has  been  judged  neceflary :  But 
Dr.  Boerhaave  declares  he  never  knew  it 
given  with  Succefs,  nor  durft  himfelf  ever 
prefcribe  it  internally,  from  his  Knowledge 
that  there  is  fcarce  a  more  deceitful  and  de- 
ftruttive  Poifon  than  this,  which  returns  to 
Cerufe  as  foon  as  the  Acid  is  abforbed  there- 
from by  any  Thing  it  may  meet  with :  and 
that  it  proves  afterwards  a  molt  dangerous 
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and  incurable  Poifon.  Cerufe,  the  fine 
white  Powder  of  Lead,  drawn  with  the 
Breath  into  the  Lungs,  occafions  a  moft 
violent  and  mortal  Afthma;  fwallowed  with 
the  Spittle  it  produces  inveterate  Diftempers 
in  the  Vifcera,  intolerable  Faintings,  Pains, 
Obftru&ions,  and  at  laft  Death  itfelf :  which 
terrible  Effe&s  are  feen  daily  amongft  thofe 
who  work  in  Lead,  but  principally  amongft 
the  White-Lead  Makers.* 

The  Fumes  of  melted  Lead  are  a  Secret 
with  fome  for  the  fixing  of  Quicksilver,  and 
Tendering  it  fo  folid  that  it  may  be  caft  into 
Moulds*  and  Images  may  be  formed  of  it, 
which  when  cold,  are  not  only  hard,  but 
fomewhat  brittle,  like  Regulus  of  Anti- 
mony -f\ 
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CHAP.    XIX. 
Salt  of  Tin, 

SALT  of  Tin  i9  obtained  in  the  fame 
Manner  as  Salt  of  Lead,  by  digefling 
the  calcined  Metal  in  diftilled  Vinegar,  and 
fetting  it,  when  poured  off,  in  a  cool  Place, 
for  the  Salts  to  (hoot :  which  they  will  do 
in  the  Form  of  Cubes, 

I  3  This 

V 

.    *  Boerbaawz  Cbemiftry  by  Shaw,  Vol.  IT.  p.  286. 
^  Vid.  Sberhy  on  the  Origin  of  Bodies,  fag.  »8, 
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This  cubic  Salt  being  diffolved  in  Water ,, 
and  a  Drop  of  the  Solution  placed  under 
the  Microfcope,  in  the  Manner  before  di^ 
redted,  produces  fuch  an  Appearance  at 
the  Edges  of  the  Drop  as  a  a  reprefent, 
confifting  of  O&aedra,  partly  tranfparent, 
Handing  on  long  Necks,  at  fmall  Diftances 
from  each  other,  with  angular  Shoots  be- 
tween them.  At  the  fame  time  folid  and 
regular  opake  Cubes  will  be  feen  forming 
themfelves  in  other  Parts  of  the  Drop,  vid. 
k  b.    Plate  IV. 

Thefe  may  be  difcerned  when  their  mag^ 
nified  Size  is  extremely  fmall ;  and  their  Bulk 
increafes  under  the  Eye,  continually,  till 
the  Water  is  nearly  evaporated. 

In  the  Midft  of  the  fame  Drop,  and  in 
feveral  Places  thereof,  very  different  Figures 
will  be  likewife  formed  ;  particularly  great 
Numbers  of  flat,  thin,  tranfparent,  hexan- 
gular  Bodies,  ccc-,  fome  amongft  which 
are  thicker,  as  e ;  and  a  few  appear  more 
folid,  and  with  fix  Hoping  Sides,  riling  to 
?t  Point  as  if  cut  and  poliihed,  vid.  d. 

The  Figure  f  is  compofed  of  two  high 
Pyramids  united  at  their  Bafe  -f\  Some,  in 
this  kind  of  Form,  are  found  truncated  at 
pne    of  their   Ends,  and  others  at  both  j 

but 


•f-Dr Woodward in  his  Hi/t.  o/FoJfi/s,  Vol.  I.  p.  222,  fays^ 
That  Grains  of  Tin,  and  the  Cryftals  from  it,  in  the  Mines, 
are  quadrilateral  Pyramids :  and  this  feveral  of  them  now 
before  me  prove.  * 
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but  then  they  appear  like  flat  Bodies,  hot 
having  the  four  Sides  of  a  Pyramid  ;  as  a 
few  of  them  in  the  Drawing  fhew. — Seve- 
ral of  the  hexagonal  Bodies  may  be  obferved 
with  doping  Sides,  forming  a  fmooth  trian- 
gular riling  Plane,  whofe  Angles  point  to 
three  intermediate  Sides  of  the  Hexagon, 
vid.  g :  and  fome  have  a  double  Triangle, 
as  another  of  the  Figures  (hews.—- h  repre- 
fcnts  one. of  the  folid  Cubes, 

Thefe  Cryftals  are  prefently  deftroyed  by 
the  Air,  and  converted  into  a  Calx. 

The  Drawings  in  this  Plate  fhew,  that 
notwithftanding  the  feeming  Affinity  of 
the  two  Metals,  the  Configurations  of  Salt 
of  Tin  bear  not  the  leaft  Refemblance  ta 
thofe  of  Salt  of  Lead.  In  convulfive  and 
epileptic  Cafes,  Salt  of  Tin  is  given  inter- 
nally with  good  Succefs. 


CHAP.    XX. 

Ens  Veneris. 

AS  Chemifts  give  the  Name  of  Venus , 
to  Copper^   one  would  imagine   their , 
Ens  Veneris  to  be  a  Preparation  of  that  Metal : 
whereas  it  is  in  reality  a  Sublimation  of  the 
Salt  of  Steel  or  Iron  *  with  Sal  Ammoniac ; 

I  4  and. 

f  Green  Vitriol  is  ufually  employed  inftcad  of  Salt  of  Steel. 
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fuid  therefore  might  be  called  Ens  Martis 
*yith  better  Reafon.  It  muft  however  be 
acknowledged,  that  blue  Vitriol  was  em- 
ployed formerly  inftead  of  Salt  of  Steel ; 
and  That,  being  impregnated  with  Copper, 
rendered  the  Name  lefs  improper  :  but  the 
fins  Veneris  our  Shops  afford  at  prefent,  has 
jppthing  of  Copper  in  it. 

It  difTolv.es  eafily  ir^  Water,  and  gives  to 
the  Solution  fated  with  it  a  Colour  refem- 
bling  that  of  Mountain  Wine  :  which  Co- 
lour its  .  Cryftals  likewife  retaining,  appear 
(as  they  forpi  before  the  Microfcope)  like 
the  moft  beautiful  Cbryfolites  or  Topazes, 
feeipingly  cut  with  the  greateft  Elegance, 
ip  Shape  as  the  Plate  fhews  ;  and  reflecting 
an  extraordinary  Luftre  from  their  polifhed 
Surfaces,  if  the  Candle  be  fp  fhifted  as  to 
favour  its  being  feen. 

After  the  Solution  has  flood  an  Hour  or 
two  to  fettle,  (for  if  ufed  immediately  its 
Foulnefs  will  prove  inconvenient)  a  Drop 
thereof  placed  bn  a  Slip  of  Glafs,  and  warm- 
ed a  little  over  thp  Candle,  begins  fhooting 
from  the  Edges  with  folid  tranfparent  An- 
gles, as  (in  the  Drawing)  a  a,  Plate  IV. 
Thefe,  if  only  a  gentle  Heat  has  beep.  given? 
will  fpmetimes  form,  then  diflolve,  and 
afterwards  form  again. 

The  Cryftals  b  b  within  the  drop,  and 
underneath  the  fame  i,  2,  3,  4,  5,  6,  7,  are 
likewife  beft  formed  by  a  gentle  Heat,  and 
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may  be  discovered  in  the  Fluid,  when  their 
magnified  Appearance  is  no  bigger  than  a 
Pin's  Point,  gradually  increafing  every  Mo- 
ment with  regular  Sides  and  Angles*  polifh- 
ed  Surfaces,  and  the  Brightnefs  of  precious 
Stones.  If  too  violent  an  Heat  be  given, 
inftead  of  fuch  Cryftals,  compound  Figures 
will  be  formed,  very  fuddenly,  refembling 
that  at  c,  confifting  of  parallel  ftrait  Lines, 
pointed  with  large  folid  Spear-like  Heads 
of  Cryftal,  along  the  Sides  of  which  are  . 
placed,  at  right  Angles,  great  numbers  of 
fmall  Cryftals  of  the  like  Shape  as  the 
Drawing  ftiews. — If  the  Heat  has  been 
little,  though  the  fame  kind  of  Forms  will 
be  prefented,  they  will  not  appear  till  the 
Moifture  be  nearly  dryed  away,  when  they 
will  ftioot  out  with  amazing  Quicknefs. 
Some  fmaller  Compositions  are  alfo  not 
unufually  feen,  as  at  d. 

But  the  Singularity  of  this  Preparation  is, 
that  in  fome  Part  or  other  of  the  Drop,  you 
will  feldom  fail  to  find  a  very  regular  and" 
well-faihioned  two-edged  Sword  of  Cryftal, 
forming  under  the  Eye,  in  fuch  Shape  as 
e  reprefents,  though  more  exail  and  well- 
proportion'd  :  for  fufpefting  fuch  a  Figure 
might  be  fuppofed  imaginary,  lefs  Regula- 
rity has  been,  defignedly,  given  it,  than  it 
will  be  really  found  to  have.  Sometimes 
two,  three,  or  more,  fuch  cryftaline  Swords 
are  feen  in  the  fame  Drop. 

The 
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The  regular  Cryftals  of  this  Subjeft  ibon 
lofe  the  Sharpnefs  and  Elegance  of  their 
Form  5  but  its  compound  Configurations, 
whofe  Beauty  and  Regularity  are  not  to  be 
conceived  from  Defcription,  though  when 
the  Fluid  is  nearly  evaporated  they  feem 
blunted  and  indiftindt,  yet  afterwards,  when 
the  Moifture  is  quite  gone,  they  recover 
their  former  Appearance,  and  may  be  pre- 
ferred a  long  while,  by  the  Method  before 
diredted,  p.  36.  Salt  of  Amber ',  and  fome 
other  Salts,  lofe  and  recover  themfelves  after 
the  fame  Manner, 


CHAP.    XXI. 

Flowers  of  Antimony. 

THE  Flowers  of  Antimony  are  colle&ed 
in  form  of  a  white  Powder,  from 
the  Fumes  of  burning  Antimony,  by  means 
of  a  Glafs  Veflel  placed  over  it ;  and  are 
fuppofed  to  contain  the  moft  a&ive  Salts 
and  Sulphurs  of  that  Mineral.  The  great- 
eft  Part  of  thefe  Flowers  when  they  are 
well  ftirred  about  in  Water,  fink  to  the 
Bottom  thereof,  leaving  the  Salts  diffolved 
and  fufpended  therein  ^  and  on  placing  a 
Drop  of  fuch  Water  on  a  Slip  of  Glafs,  and 
giving  it  a  gentle  Heat,  numbers  of  flender. 

and 
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and  extremely  fharp-pointed  Spicule  will  be 
feen  forming  at  the  Edges  of  the  Drop,  as 
Plate  TV.  a  a  a.  At  the  fame  time  mi- 
nute Particles  of  the  Powder  that  were  alfo 
fufpended  in  the  Fluid,  will  be  brought 
together  by  a  mutual  Attraction,  and  unite 
a  little  farther  within  the  Drop,  in  Confi- 
gurationsrefembling  a  fineMofs  or  Coralline, 
very  beautiful  and  curious  to  behold  :  vid. 
b  b.— The  Middle  of  the  Drop  ufually 
remains  clear  and  void  of  every  thing* 

Antimony  (the  Stibium  of  the  Ancients) 
is  found  in  many  Countries  :  it  is  compofed 
of  glittering,  brittle  Stria  like  Needles,  the 
Colour  of  polifh'd  Steel  ;  fometimes  run- 
ning parallel  to  each  other,  and  fometimes. 
lying  in  different  Directions. — If  taken  as  a 
Medicine  in  its  native  Condition,  it  is  fup-, 
pofed  very  harmlefs,  occafioning  no  fenfible 
Diforder  in  the  Body :  but,  after  the  Che- 
mift  has  tryed  his  Art  upon  it,  it  becomes 
capable  of  purging  or  vomiting  with  great 
Violence,  even  in  a  very  fmall  Quantity,  and 
therefore  fhould  be  adminiftred  with  much 
Caution.  Its  Operation  is  however  extreme- 
ly uncertain  ;  the  fame  Dofe  at  fome  times 
feeming  to  have  no  Effedt  at  all,  which,  at 
other  times  will  operate  upwards  and 
downwards  in  fuch  Manner  as  to  threaten  the 
Patient's  Life.  This  makes  moft  Phyficians 
gfraid  to  meddle  with  the  more  elaborate 

Prepa- 
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Preparations  of  it  j  though  'tis  generally  ac~ 
knowledged,  that  if  the  Manner  of  their 
Operation  was  certain,  or  their  Violence 
Could  be  fufliciently  reftrained,  great  Cures 
might  be  expedled  from  them.  Several 
No/Irums>  exhibited  in  very  fmall  Pofes, 
under  different  Forms,  and  crygd  up  as 
almoft  univerfal  Remedies,  are  believed,  not 
without  Probability,  to  be  Preparations  of 
this  Mineral ;  from  the  like  Uncertainty  in 
their  *  Operation,  and  the  Violence  where- 
with they  fometimes  aft. 

As  this  Uncertainty  is  too  notorious  to 
be  denied,  the  Difpenfers  of  thefe  Medi- 
cines plead,  that  the  Manner  of  their  Ope- 
ration depends  intirely  on  the  Conftitution 
and  Diftemper  of  the  Patient,  but  always 
tends  to  produce  a  Cure :  for,  fay  they,  if 
vomiting  be  moft  neceflary,  the  Medicine 
will  prove  emetic,  and  that  juft  fo  long 
and  with  fuch  a  Degree  of  Force  as  is 
requifite  to  bring  away  the  morbid  Matr 
ter  ;  on  the  contrary,  if  purging  be  mors 
conducive  to  a  Cure,  the  morbid  Matter 
will  be*  carried  downwards  $  and  if  the 
Difeafe  requires  neither  purging  nor  vo- 
miting, neither  will  be  excited,  but  the* 
Diforder  will  be  cured  by  Perfpiration  or 
fome  other  infenfible  Way.  —  The  Trv^th 
of  this  I  have  nothing  at  all  to  do  with, 
but  refer  the  Confideration  of  it  to.  thofe 
to  whom  it  more  properly  belongs :  per- 
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mit  me  only  to  obferve,  that  whatever, 
Drug  can  operate  as  this  does,  mull  be 
capable  of  producing  great  Good  or  Harm, 
in  animal  Bodies,  according  as  its  Powers 
can  or  cannot  be  direfted  or  regulated  : 
and  confequently,  whoever  can  difcover 
Means  to  correft  *  its  Violence,  and  ren-. 
der  it  a  perfe&ly  fafe  Medicine,  will  deferve 
greatly  of  Mankind; 

I  fhall  conclude  this  Head  with  taking- 
Notice,  that  the  Star-like  Shootings  on  the* 
Regulus  of  Antimony ',  about  wh^ch  fome 
Chemifts  make  much  ado,  are  nothing  more 
than  the  natural  Configuration  of  its 
Salts  *. 
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Corrofive  Sublimate,  and  jdrfenicl 

MERCURY,  purified  Nitre,  (or  the 
Spirit  of  it)  calcined  Vitriol,  and 
Sea-falt,  are  the  Ingredients  from  which 
Corrofive  Sublimate^  or  Mercury  Sublimate^  is 
prepared  5  which  is  one  of  moll  violent 

and 

• 

^  *  Regulus  of  Antimony  made  up  in  a  proper  Form  and 
Size,  is  called  the  Perpetual  Pill,  becaufe  it  receives  very 
little  Diminution,  tho'  carried  through  the  Stomach  and 
Bowels  fifty  times,  and  will  purge  every  time  take  it 
a$  often  as  you  pleafe.  Antimonial  Cups  are  made  like- 
wife  of  this  Regulus,  which  for  a  long  Time  will  ren- 
der Wine  put  into  them  emetic. 
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and   deadly  Poifons  we  know,  lacerating' 
and    excoriating  the  Vifcera,  by  its  keen 
and  adlive   Spicule,  till    a  Gangrene   and 
Death  enfue ;  unlefs  proper  Remedies  are 
immediately  ufed  to  prevent  it. 

A  Drop  of  the   Solution  of  this  Subli- 
ihate  in  Water,  appears  by.  the  Microfcope 
tb  begin   (hooting  from  the   Edges,  as  at 
ay  Plate  IV.  immediately  after  which,  diffe-, 
rent  fhaped  Bodies  are  feen  pufhing  onward 
towards  the  Middle ;  fome  quite  ftrait  and 
extremely  (harp  like  the  Points  of  Needles, 
others   widening  themfelves  towards  their' 
Extremities,  and  bending  in     fuch  Man- 
ner as  to  refemble  Razors  with  keen  Edges  r 
aniongft  thefe    many    are  jagged  and  inr 
dented  like  Saws,  fome  on  one  Side  only, 
and  fome  on   both  Sides  ;  all  which  Par- 
ticulars  I  hope  the  „  Drawing  will  render 
intelligible,  vid.  b  b.     Thofe  that   Widen 
towards  their  Ends,    flop    their  Progref§, 
When  advanced  to  the  Condition  reprefented: 
but  fuch   as  are  ftrait  and  tapering   to  a 
Point   proceed    very  flowly    towards    the 
Middle  of  the  Drop,  and  fometimes  much 
beyond  it,  forming  long  Spikes  molt  ex* 
quifitely  fharp  pointed,  via.  e  e.  —  A  few 
extraordinary  Figures    appear    fometimes, 
ferrated  on  both  Sides,  but  in  a  contrary 
Direction,    and  ending  with  a  very  fharp 
Point,  as  is  fhewn  at  c:  Others  are  like* 
wife  feen,  now  and  then,  having  four  Sides, 

with 
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with  keen  Edges  that  run  tapering  to  a 
Point,  and  form  an  Inftrument  like  the 
long  Head  of  a  Spear  exceedingly  (harp- 
pointed,  as   at  d. 

When  the  Water  is  nearly  exhaled,  a- 
nother  Sort  of  Configurations  are  formed 
yery  fuddenly,  confiftmg  of  innumerable 
little  Lines  difpofed  in  a  very  curious  and 
wonderful  Manner,  as  the  two  Figures  ff 
endeavour  to  reprefent.  And  often  (though 
not  always )  one  or  two  Configurations 
•  ihoot  out,  when  one  would  think  all  over* 
refembling  what  is  fhewn  at  g,  but  much 
more  elegant  and  regular,  and  reflecting 
(I  fuppofe  from  the  extreme  Thinnefs  of 
the  component  Salts)  with  great  Brilliance 
and  Luftre,  all  the  beautiful  Colours  of  the 
Rainbow,  if  the  Candle  be  placed  to  ad- 
vantage. Which  Circumftance,  together 
with  the  Shape  of  this  Configuration, 
induces  me  to  call  it  the  Peacock's 
Tail.  The  Configurations  ff  reflect  Prifin 
Colours  alfo,  but  in  a  much  lefs  Degree  of 
Perfection  *.  * 

The  Compartment  B  is  intended  to 
fhew,  what  happens  frequently  to  this  and 
many  other  Solutions,  when  a  Drop  is 
placed  on  a  Slip  of  Glafs,  for  Examina- 
tion by  the  MicrofcJope  :    that  is   to  fay, 

fome 

*  All  thefe  laft  mentioned  Configurations  appear  like 
delicate  Engravings,  and  afford  the  prettieft  Sight  una? 
ginablc. 
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fome  fmall  Part  of  the  faid  Drop  become^ 
fo  feparated  from  the  reft,  as  to  make  a 
fort  of  fmaller  Dr&p,  wherein  a  more  mi-> 
nute  kind  of  Configurations  are  formed, 
upon  the  fame  Plan  as  the  larger  ones  in 
the  Drop  itfelf.  And  this  the  Reader  may 
conceive  better,  by  viewing  the  Picture  be- 
fore him,  than  by  any  Defcription  in  my 
Power  to  give. 

As  Corrojive   Sublimate  and  Arfenic  are 
two  Poifons  nearly  alike  in  their  Operation 
and  fatal  Confequencfis,  I  think  it  bell, to" 
treat  of  them  together  in  this  Chapter. 

The  Fumes  that  rife  from  *  Cobalt,  in 
making  of  Smalt  from  that  Mineral,  being 
collected  under  the  Appearance  of  a  whitifti 
Soot,  that  Soot,  by  a  farther  Procefs,  is 
converted  into  the  common  White  Arferii^ 
which  is  what  I  now  am  fpeaking  of. 
It  is  brought  to  us  in  flattifh  Pieces  of 
feveral  Pounds  Weight,  and  when  newly 
broken  appears  tranfparent  like   Glafs  or 

Cryftali 

*  Cobalt  is  £.  hard  and  heavy  mineral  Subftance,  commonly 
of  a  blackifh  grey  Colour,  fomewhat  refembling  the  Ore  e?f 
Antimony,  but  lefs  fparkling  and  more  difficult  to  break. 
Some  of  it  has  Spots  of  a  purple  or  rather  crimfon  Co- 
Jour,  which  are  called  the  Flowers  of  Cobalt.  When 
roafted  or  calcined  in  a  reverberatory  Furnace,  with  cer- 
tain Proportions  of  Pot  Afhes  and  common  Salt,  it  pro- 
duces, a  dark  blue,  glafly,  or  chryftaline  Matter  called 
Zoffer  or  Smalt,  and  the  Fumes  collected  in  this  Procefe 
afford  by. different  Management  the  Whitt *$  Tell&w  and 
f  red  Arfetiics* 


Ji.E.Mmkgr  «V  ' 
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Cryftal,  with   a  brownifh  Hue  ;  but  after 
a  rew  Days  it  becomes  opake,  acquires  & 
milky    glofly  Whitenefs,    and    looks  like 
white  Enamel.     When  reduced  to  Powder 
it  appears  extremely  white,  and  is  frequently 
fold  in  the  Shops  by  the  Name  of  Ratjbane. 
Notwithftanding  this  Subftance  certainly 
•abounds  with  Salts,  as  its  cryftaline  Ap*- 
pearance  and  its  cauftic  and  corrofive  Qua- 
lities fufficiently  evince,  they  are  fo  fheathed 
or  locked  up    (as   the   Chemifts  exprefs 
themfelves)  in   their  Sulphurs,  that  they 
are  very  difficult  to  be  feparated  and  brought 
to  view.     Dr.   Mead  fays,  White  Arfenic 
is    intirely  foluble,  if  one  Part  of  it  be 
fufficiently  boiled  in   fifteen  Parts  of   di- 
ftilled  or  Rain  Water  *f-,  which  (with  what 
I  fliall  mention  prefently)  gives  me  reafoA 
to  imagine    there  may  be  a  Difference  in 
Arfenic,  from  perhaps  a  different  Way  of 
^preparing  it  ;  for  notwithftanding  I  have 
lx>iled  fmall  Quantities,   for  a  long  while 
^together,   in  much   larger  Proportions  of 
Water,  to  the  Confumption  of  the  greateft 
Part,  I  always  found  moft  of  the  Arfenic 
^at  the  Bottom  undiffolved.     Nor  amongft 
-the  Chemifts  could  I  ever  obtain  any  of 
its  Salts, .  which  I  was  greatly  defirous  to 
examine  by  the  Microfcope  *• 

K  Some- 

+   Me*<i  on  Poifons,  3d  Edit.  pag.  217. 
*  A  Phvfician  of  great  Eminence  gave  me  once  a  fmall 
»  "  femi-traniparent  brown  Mafs,  (hot  out  in  Angles,  which 

a  Chemift 
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Sometimes,  indeed,  in  a  Drop  of  tha 
Water  wherein  Arfenic  has  been  boiled,  I 
have  difcovered  a  very  few  fingle  Odtaedra, 
confifting  of  eight  triangular  Planes,  or  two 
Pyramids  joined  Bafe  to  Bafe ;  which  un* 
doubtedly  is  the  true  Figure  of  its  Cry- 
ftals,  as  I  have  fince  been  fully  convinced 
by  the  Afliftance  of  an  ingenious  Friend, 
who  found  means  to  diffolve  an  Ounce 
of  the  white  cryjialine  Arfenic  in  about 
three  Pints  of  Wat^r,  of  which,  after  eva- 
porating a  confiderable  Part,  he  brought 
a  Phial-full  to  me.  It  was  then  a  very 
clear  and  ponderous  Liquor,  without  any 
Appearance  of  Cryftals  :  but  in  a  few 
Days,  I  found  the  Sides  of  the  Phial, 
even  as  high  as  the  Surface  of  the  Liquor, 
pretty  thickly  covered  with  very  mi- 
nute Cryftals,  adhering  firmly  to  the 
Glafs,  fo  as  not  eafily  to  be  removed,  but 
diftindt  and  feparate  irom  one  another.  On 
examining  them  with  Glafles,  I  found  them 
to  be  Odtaedra,  uncommonly  hard  and  in- 
foluble.  After  near  fix  Months  I  don't 
perceive  their  Size  to  beat  all  inlarged,  or  their 
Number  to  .be  increafed*    A  Drop  of  the 

Solution* 

st  Chemift  had  prefented  to  him  as  the  true  Salt  of 
Arfenic,  and  I  had  great  Hopes  by  this  to  have  gra- 
tified iny  Curiofity  :  but  when  I  came  to  try  it,  I  found 
it  abfolutely  infoluble.  even  in  boiling  Water,  after  its 
being  reduced  to  Powder ;  and  from  its  Appearance,  it* 
Hardnefs,  and  other  Circumftances,  I  am  very  fuipiciotta 
it  was  110  other  than  common  Spar, 
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Solution,  examined  on  a  Slip  of  Glafs, 
either  heated  over  a  Candle,  or  left  to 
evaporate  of  itfelf,  notwithftandiftg  its  be- 
ing fated  with  the  Particles  of  Arfenic, 
produces  no  Configurations,  and  hardly  any 
Cryf^als,  leaving  only  a  white  Powder 
behind  it  upon  the  Glafs  :  whofe  Parti-* 
cles,  whilft  the  Water  gradually  evaporates, 
appear  like  minute  Globules,  even  final ler 
than  thofe   of  the  Blood. 

This  White  Arfenic  is  much  more  dan- 
tous  than  the  yellow  or  red,  being  a 
;adly  Poifon  to  all  living  Creatures  :  the 
Symptoms  it  brings  on  are  much  the  fame 
as  thofe  of  Corrofive  Sublimate  y  viz.  Sick- 
nefs,  Fainting,  Convulfions,  cold  Sweats, 
intolerable  Heat  and  Thirft,  Erofionofthe 
Stomach  and  Inteftines,  Inflammation,  Gan- 
grene, and  Death*  But  its  Adtion  is  flow- 
er than  that  of  Sublimate,  for  its  Salts  are 
fo  fheathed  by  its  Sulphurs,  that  they  begin 
not  to  operate,  till  thofe  Sulphurs  become 
rarified  by  the  Heat  of  the  Body,  and  fet 
the  Salts  at  Liberty  ;  infomuch  that  a  Pa- 
tient may  be  faved  after  it  has  been  fwal- 
lowed  half  an  Hour,  by  drinking  large 
Quantities  of  Olive-Oil,  or  melted  frefh 
Butter,  or  Lard,  if  Oil  be  not  at  hand,  till 
by  Difcharges  upwards  and  downwards,  an 
Abatement  of  the  Symptoms  (hews  the  Poi- 
fon to  be  carried  off.  Salt  of  Tartar  dif- 
Tolvfed  in  Broth  or  Water,  is  alfo  greatly  com- 

K  2  mended 
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mended  in  this  dangerous  Cafe,  along  with 
die  foregoing  Remedies,  as  a  Corrector  of 
this  Poifon,  and  fo  likewife  is  Milk.  The 
fame  Method  is  advifeable  where  Sublimate 
has  been  fwallowed,  but  then  it  muft  be  em- 
ployed very  fpeedily,  or  no  Relief  can  be  ex- 
pefted.  After  either  of  thefe  Poifon?  has 
been  difcharged,  drinking  Milk  for  a  few 
Days,  and  a  gentle  Purge  or  two,  are  very 
proper  to  compleat  the  Cure  *. 

The 

*  Dr.  Blair,  in  his  Letter  to  Dr.  Mead  on  the  EfFe&s 
of  Arfntic  upon  human  Bodies,  gives  two  remarkable . 
Cafes ;  the  one  of  a  Woman,  who  was  killed  by  this 
Poifon  mixed  with  Flummery;  which  fhe  eating  about  eleven 
o'Clock  at  Night,  was  feized  immediately  with  violent 
Purgings  and  Vomitings,  that  continued  till  four  o'Cloclc 
in  the  Morning,  when  fhe  died  convulfire.  The  Poifon 
had  been  (q  well  wrapt  up  in  the  Flummery,  that  on 
her  beirfe  opened  the  Oefophagus  was  no  ways  altered : 
but  the  Do&or  was  furprized  to  find  the  Stomach  ib-  full 
of  Liquor,  having  been  informed  (he  had  eat  or  drank 
very  Httfe  the  Day  before  the  Poifon  was  given.  U 
contained'  a  greenith  Subftance,  without  *ny  Colour-  or: 
Appearance  of  fuch  a  digefted  Mafi  as  ules  to  be  in 
the  Stomach,  with  feveral  thick  Coagula  about  the  big-. 
nefs  of  Walnuts,  fufpending  fome  fmall  quantities  or  a 
whitifti  grofs  Powder.  When  this  Liquor  was  emptied, 
he  found  reddifli.  and  blackilh  Stria?  aU  over  the  Filorus, 
being  fo  many  inflamed  Lines  refembling  the  Branchings 
of  Blood-veflels,  upon  which  the  grofs  whitifh  hard 
Powder  lay  in  fuch  quantity,  that  after  being  well  dried 
it  weighed  between  a  Scruple  and  half  a  T)ram.  All 
along  the  Inttftines,  as  he  laid  them  open  down  to  th* 
Anus,  he  found  fo  much  of  the  fame  kind  of  Liquor, 
without  either  Colour,  Confidence,  or  Smell  of  an  Ex- 
crement,  as  filled  a  Quart  Bottle  :  which  feemed  extra- 
ordinary,  confidering  the  great  Evacuations  before  her 
Death.    He  infers,  that  the  Glands  throughout  die  whole 

Prim* 
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"  The  Fumes  or  Steams  ofArfenic  are  ex- 
eedingly  pernicious,  and  commonly  diftin- 
guifh  themfelvcs  by  an  abominable  ft  in  king 
Smell  like  Garlic  ;  tho'  Otto  Tacbemus  faysj 
in  his  Hippocrates  Chemicus>  that  after  many 
Sublimations  of  Arfenic,  on  opening  the 
Veffel,  he  fucked  in  fo.gratefulj  and  fweet  a* 
'Vapour  that  he  gready  adjmired  it,  having 
never  experienced  the  like  before  :  but  in* 
about  half  an  Hour,  his  Stomach  began  to. 
ake  and  became  contra&ed,  a  Convulfion  of 
all  his  Limbs  .  fucceeded,  he  made  bloody 
Urine  with  incredible  Heat,  was  feized  with 
Cholic  Pains  and  cramped  all  over  for  an 

K  3  Hour 


Vi<*  oiuft  have  been  moft  violently  comprefs'd,  to 
Squeeze  fuch' Quantities  of  Liquor  into  the  Stomach  and. 
Jnteftines.    .  T,, . 

The  other.  Cafe  is  of  a  Lady,  who  on  tailing  (by 
Miftake)  only ..  jp  (mall  a  Quantity  of  Wbitt  Arfenic  as 
adhered  to  thpj  Tip  of  her  Finger,  found  herfelf  with> 
in  two  Hours  ,  in/  great  Diforder,  grew  faint,  fell  in  a 
Swoon,  and  loft  Her  Senfes  before  fhe  could  be  laid  in 
Bed.  A  Phyfician  being  called,  prefcribed  an  Emetic, 
which  made  her  vomit  a  large  Quantity  of  fuch  Sort  of 
greenifh  Liquor  as  in  the  former  Caf<;  j  after  which  (he 
voided  by  Stool  feveral  Globules  of  greenifh  Coagulutru 
of  the  Bignels,  Colour,  and  nearly  the  Confidence  of 
Pickled  Olives.'  Thefe  Difcharges  being  over,  and  Alexi- 
phannics  given,  (be  fweated  plentifully,  and  flept  well* 
and  when  (he  awaked  her  Skin  was  ipeckled  with  livid 
ajnd  purplifh  Spots.  She  recovered  in  a  few  Days,  and 
became  perfe&ly  well.  The  Doftor  obferves,.  that  thefq 
greenifh  Coagula  are  what  /irfenic  ufually  produces,  when 
internally  given  ;  the  Knowledge  of  which  may  be  of 
ttfe  to  thofe  whQ  may  have  occafion  to  open  Bodies, 
on  Sofpicion  of  their  having  been  poifoned  thereby.  See, 
{fair's  Mi/c.  Qbftr<vati<msK  fag.  6?.. 
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per  into  a  beautiful  Refemblance  of  Silver, 
but  renders  it  brittle  at  the  fame  Time. 

Otto 

ARSENIC  being  the  Poifon  mod  commonly  made  ufe 
of  by  wicked  People  to  deftroy  others,  and  by  despairing 
Wretchei  to  put  an  End  to  their  own  Lives,  I  (hall  I  hope 
be  excufed,  for  adding  this  Note  of  inftru&ion  how  to  make 
r  Tryal  of  any Siibftance  fufpe&ed  ofbdhgJrfenic:  and  likewife 
J^ow  to  judge  of  the  Symptons  it  produces  when  taken ; 
collected  from  the.  recent  unhappy  Cafe  *of  Mr.  Blandy. 

This  Qentfeman  was  poifpned  by  Arfenic,  given  him 
by  his  own  daughter  in  Watgr  Gruel ;  at  the  Bottom  of 
a  fan  of  which  a  Servant  Majd  finding  an  unufual  white 

fritty  Subflance,  and  fufpe&ing  Jvlifchief,  from,  having  feen. 
er  iViflreft  ftirring  fomething  into  it,  (he  (hewed  it  to  an_ 
Apothecary,  who  feved  a  little  Quantity  of  the  Sediment, 
.which  was  dryed,  and  exarnjned  by ._Prcl Aldington. 

The  Doftor's  Account  of  White  Arfinic^^on  the  Trial 
pf  Mifs  Blandy,  was,  that  when  ppwd^red  it  has  a  Milky 
Whitenefs,  is  gritty  and  almoffc  infipjd.  Part  fwims  on  the 
Surface  of  cold  Water  like  a  pale  fulphureous  Film.,  bat 
(he  greateft  Part  finks  to  the  Bottom,  and  remains  there 
undiSblved*  Thrown  on  red  hot  Iron,  it  .does  not  flame, 
but  rifes  intirely  in  thick  white  Fumes,  which  have  the 
Stench  of  Garlic,  and  cover  cold  Iron  held  over  them  with 
whiteFlowers.  The  Powder  he  examined  did  exactly  the  fame* 

He  boiled  ten  Chains  of  powdered  Arfenic  in  four  Ounces 
of  clean  Water,  which  he  filtered,  divided-  into  five  equal 
Parts,  and  put  into  as. many  Glaffes.— On  pouring  into  the 
firfl  Glafs  a  few  Drops  qf  Spirit  of  Sal  Ammoniac,  it  threw 
down  a  few  Particles  of  a  pale  Sediment.  Some  Lixivium 
of  Tartar  poured  into  the  fecond,  produced  a  white  Cloud, 
hanging  a  little  above  the  Middle  of  the  Glafs.  Strong 
Spirit  of  Vitriol  poured  into  the  third,  made  a  confides 
able  Precipitation  of  a  lightjfh  coloured  Subflance,  which 
hardened  into  glittering  Cryftals,  flicking  to  the  Sides  and 
Bottom  Qf  the  Glafs.  Spirit  of  Salt  poured  into  the  fourth, 
precipitated  a  lightifh  coloured  Subflance.  Syrup  of  Violets 
in  the  fifth,  produced  a  beautiful  pale  green  Colour.—* 
Ten  Grains  of  the  Sediment  from  the  Gruel,  tryedinthe 
fame  banner,  afforded*  the  fame  Appearances  exactly. 

The  Symptoms  produced  by  this  Poifqn  in  Mr,  Blasufy, 
were  burning  and  pricking  in  the  Tpngue,  Throat,  Stomacfe 
afi4    Bowels,  Sicknefs,  Ghpings,~  Vomiting  and  Purging;, 

bloody 
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OttoTachenius  fa^svthat  Silver  jnay  be  ob- 
tained from  Tin  by  Arfenic. 

.CHAP. 


-,c 


-fcrfoodyStools,  Excoriation  tff  Ac  Fundament,  Swelling  of  the 
Belly,  exquifite  Pains  and  Prickings  in  every  externafas  welt  as 
internal  Part  of  the  Body,  which  he  compared  to  an  infinite 
"dumber  of  Needles  darting  intoliim  all  atonce,Uneafinefs  \n 
*he  Mouth,  Lips,  Nofe  and  Eyes ;  Lips  dry  and  rough  with  an- 
gry Pimples  on  them,  infide  of  theNoftrlls  in  the  fame  Condi- 
tion, the  Eyes  a  little  Bloodlhot ;  cold  Sweats,  Hiccup,  extreme 
\RefUefsnefs  and  Anxiety,  low  trembling  intermitting  Pulfe, 
difficult  unequal  Refpiration,  Difficulty  of  Speech,  Inability 
'of  Swallowing,  and  (the  Confequence  of  all  thefe  cruel 
-Symptoms)  Death. 

Dr.  Addington  and  Dr.  Lewis  on  examining  the  dead  Body, 
found  it  in  the  following  Condition,  viz.    The  Back,  hinder 
*¥art  of  the  Arms,  Legs  and  Thighs,  were  lived.  The  Fat  on 
-the  Mufclesof  the  Belly  of  a  loofe  Texture,  inclining  to  a 
State  of  Fluidity;  the  Mufdes  themfelves  pale  and  flaccid. 
The  Cawl  yellower  than  natural,  and  on  the  Side  next  the 
-jStomach  and  Inteftines,  brownifli.    Ths  Heart  variegated 
with  Pnrpje  Spots  -x  and  no  Water  in  the  Pericardium.  The 
Lungs  like  Bladders  filled  with  Air,  and  blotted  as  it  were 
in  fome  Places  with  pale,  but  in  moil  with  black  Ink. 
The  Liver  and  Spleen  much  difcoloured :  the  Liver  look- 
ed as  if  boiled,  but  that  Part  which  covered  the  Stomach 
particularly  black.    The  Bile  fluid,  of  a  dirty  yellow  in- 
clining to  red.     The  Kidneys  ftained  all  over  with  livid 
Spots.     The  Stomach  and  Bowels  inflated,  and  appearing 
before  any  Incifion,  as  if  pinched  and  extravafated  Blood 
liad   been  -ftagnated   between   their  Membranes.      They 
contained  nothing,  as  far  they  were  examined,  but  a  flimy 
bloody  Froth  :  their  Coats  remarkably  froooth,  thin  and 
flabby;    The  Wrinkles  of  die  Stomach  totally  obliterated  : 
its  internal  Coat  and  the  Duodenum  prodigioufly  in  flamed 

pnd  excoriated. Vid,  Mifi  B/avdfs  Try  a!,  Folio,  pag. 

12,  13,  14,  i£.  ;•*;       • 

A3  Arfenic  lsV  not  ufecf'in  Medicine,  it  would  be  well 
if  the  Apothecaries  and  Chemirfs  did  not  keep  it  in  their 
Shops.  Selling  now  and  then  a;  Pennyworth  to  kill  Rats, 
(and  even  in  doing  that  marry  fad  Accidents  have  Jiap, 
rened)  can  furcly  induce  rfi>  good  Man  to  rifk  the  Poiii- 
pilify  of  putting  this  horrid  Poifon  into  wicked  Hands. 
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CHAP.    XXIII. 

Salt    of  Amber. 

THE  pretty  Shootings  of  this  extra-* 
ordinary  Salt  are  exceedingly  enter-, 
taining,  though  its  Progreffions  are  fo  very 
flow,  that  fome  Patience  is  neceflary  to  wait 
for   and  attend  to  the  whole  Courfe  of  its 
Configurations    :    but  a  curious  Obferver 
will  find  from  it  at  laft  aPleafure  fufficient  to 
reward  his  Attention. — Its  firft  Shootings  at 
the  Edge  of  the  Drop,  after  it  has  been  neld 
for  a  few  Seconds  over  the  Flame  of  a  Lamp 
or  Candle,  appear  irregular,  as  at  a  a>  Plate 
V.     Some  Figures  pufh  out  foon  after,  be- 
yond the  reft,  and  are  curved  and  tapering 
to  a  Point,  as  b  b.  Very  elegant  Figures  will 
be  feen  forming  themfelves  in  other  Places 
at  the  fame  time,  and  refembling  Sprigs 
of  Fir  or  Yew :  Numbers  of  thefe  rife  to- 
gether,   each    having    a   main  Stem   very 
thickly  befet  with  little  Shootings  from  Top 
to  Bottom,  in  fome  on  both  Sides,  but  in 
others  on  one  Side  only  $  which  Difference 
will  be  underftood  by  a  View  of  the  Figures 
c  c.     The  downy  Feathers  of  Birds  appear 
in  the  fame  Kind  pf  Form  when  examined 
by  the  Microfcope.  As  the  Progreflion  goes 
on,  Branches  will  be  found  iffuing  from  the 
Sides  of  the  f  jrmer  Shootings,  vid.  d :  and 
in  fome  Places  of  the  Drop  feveral  Gradati- 
ons 
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cos  of  Branchings  will  be  pprceived  to  fuc- 
cced  one  another,  to  divide  and  fubdivide  af- 
ter a  moft  wonderful  Order,  reprefenting  at 
the  laft  a  Winter  Scene  of  Trees  without 
Leaves,  a  Specimen  of  which  is  ihewn  at 
e. — The  laft  A&ion  of  this  curious  Salt  pro- 
duces Figures   exquifitely  delicate,  bearing 
110  RefemWance  to  any  thing  that  preceded, 
but  appearing  like  theFlouriflies  or  Engrav- 
ings of  a  Mafterly  Hand,  in  the  Manner  re- 
prefented  at  f  f.     This  Part  of  the  Opera- 
tion begins  not  till  the  Water  is  nearly  ex- 
haled, and  whilft  it  is  performing  the  Scene 
appears  a  good  deal  confufed  j    but  after 
waiting  till  the  Water  is  intirely  dryed  away, 
a  thoufand  Beauties  will  prefent  themfelves 
perfeftly  diftindl  and  clear  $  for  the  Confi-. 
gurations   of  this  Salt  do  not  break  away, 
or  melt  in  the  Air,  as  moft  others  do,  but 
may  be  preferved  on  the  Glafs  Slip  for  a  long 
while  afterwards,  if  fo  be  nothing  is  fuffered 
to  rub  them  off, 

It  would  give  me  gr?at  Pleafure,  was 
it  poflible,  from  the  Configurations  of 
this  Salt,  to  trace  out,  with  any  Degree 
of  Certainty,  the  Generation  or  Pro- 
duction of  Amber  3  a  Subject  about  which 
Naturalijis  are  exceedingly  divided  and 
perplex'd  :  Some  fuppofing  it  an  animal 
>  Subftance,  others  a  refinous  vegetable  con* 
creted  Juice,  and  others  a  natural  Foffil  or 
Mineral  :  but  the  Shootings  of  its  Salt  are 
fp  very  different  from  every  other  Kind,  that 


r 
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they  afford  little  or  no  Ground  on  which  to 
raife  a  Conjecture  :  however,  the  general- 
Figures  round  the  Edge  have  I  think  a  Sort 
of  mineral  Chara&er,  and  the  Feather-like 
Bodies  tend  a  little  towards  the  Shootings  of 
fome  of  the  Vitriols.  The  curved  fingle  Lines. 
ffy  which  appear  likeDrawings  with  a  Peny 
are  fo  peculiar  to  this  Salt,  that,  for  want  of 
finding  them  elfewhere,  one  can  fonn  no 
Judgment  from  whence  they  derive  their 
Fprm ;  and  the  Cafe  is  the  fame  as  to  thofe 
Shootings  which  refemble  naked  Trees.  I 
fhall  not  pretend  therefore  to  infer  any  thing 
from  thefe  Figures :  but,  before  I  intirely 
quit  the  Subjeft,  fhall  prefent  a  few  Queries 
to  the  Confideration  of  my  curious  Readers. 
Quere  ift.  Does  not  Amber  when  ana- 
lized,  afford  a  confiderable  Quantity  of  Oil*. 
in  Smell,  Colour,  Inflammability  and  Confi- 
fteoce  like  the  White  or  rather  Amber-co- 
loured  Naptbay  a  Proportion  of  Acid  Salf9r 
and  a  Caput  Mortuum  or  Earthy  Subftance  b 
and,  if  foi  does  i^  not  feem  probable,  that 
fuch  a  bituminous  Oil  fixt  by  an  acid  Salt,; 
with  more  or  lefs  of  an  Earthy  Subftance,  is 
really  the  Compofition  of  Amber  *  ? 

*"  In  the  Diftillation  of  Amber  there  firft  rifes  a  thin  lim* 
pid  Oil,  then  an  OiJ  yellow  and  tranfparent,  which  is  fuc- 
ceeded  by  a  volatile  acid  Salt  and  a  red  Oil  fomewhat  cloudy; 
a  grofs  fat  Oil  like  Turpentine  comes  over  ne*t,  and  laft  of 
all  a  thick  black  Matter.  At  the  Bottom  remains  a.  final! 
Quantity  of  a  Caput  Mortuum. Vid.  Boerbaave's  Analyii*, 
of  Amber,  Vol.  lid  of  his  Chemiftry,  Procefs  87.  Hartman 
obtained  an  Ounce  of  Volatile  Salt  from  1  £  of  white  Ana7i 
ber,  whereas  i  £  of  yellow  afforded  fcarce  a  Dram. 
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£{uere  2d.     If  it  be  inquired,  where  thefe 
Materials  are  to  be  found,  and  how  they  can 
be  brought  together  ?  may  it  not  be  anfwer- 
ed,  that  in  fome  Countries,  and  particularly 
in  Perjiaj  near  the  Cafpian,  Sea,  there  arc 
Springs  where  Naptba    rifes  out  of  the, 
Bowels  of  the  Earth  j  and  that  the  Ground, 
thereabouts  is  fo  faturated  therewith,  that,  on 
fcraping  off  the  Surface,  and  applying  i 
Candle  near  it,  a  Fume  arifing  therefrom  im~ 
tnediately  takes  Fire,   and  continues  burn- 
ing, with  a  clear  and  conftant  Flame,  until 
it  becomes  extinguifhed  by  throwing  Earth 
tipon  it,  or  fmothering  it  by  fbme  other 
3\leans  -j-  ?   If  therefore,  fuch  bituminous 

Oil 

\  Two  Letters  now  lie  before  me,  with  Accounts  of  thefe 
Naptba  Springs  ;  one  from  Dr.  James  Moun fey,  Phyfician  to 
Xhe  Army  of  the  Czarina,  the  other  from  Jonas  Hamvay,  Efq; 
l>oth  Gentlemen,  who  by  their  Travels,  their  Refidence  in 
JMufcovy,  and  their  Acquaintance  with  feveral  People  who 
Jiave  been  upon  the  Spot,  have  had  great  Opportunities  of 
Incoming  perfectly  informed  of  every  thing  relating  to  this 
^Subject;  and  whofe  Judgment  and  Veracity  may  be  depend- 
ed on.     Both  their  Accounts  agree,  that  on  the  Weflern 
^Coaft  of  the  Cafpian  Sea,  not  far  from  the  City  of  Baku,  there 
is  a  large  Soot  of  Ground,  where,  on  taking  off  2  or  3  Inches 
^>f  the  Surface  of  the  Earth,  and  then  applying  a  live  Coal, 
the  Place  uncovered  catches  Fire,  even   before  the  Coal 
touches  the  Ground,  and  fends  forth  a  light  blue  Flame, 
which  goes  not  out  unlefs  it  be  fmothered  by  throwing  Earth, 
«  fome  thing  elfe  upon  it.    This  Flairte  makes  the  Earth 
hot,  but  does  not  confume  it.     If  a  Tube  (even  of  Paper)  or 
aReed  be  fet  about  twolnches  in  theG round,  and  made  clofe 
lwlow  with  Earth,  on  touching  the  Top  of  it  with  a  live 
Coal,  and  blowing,  a  Flame  immediately  iilfces  forth,  with- 
out burning  either  the  Reed-or  Paper,  provided  the  Edges  be 

covered 
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Oil  be  found,  and  in  fufficient  Quantity,  Silt 
next  Enquiry  will  be  concerning  the  Acid 
Salt :  as  to  which,  are  not  theChemifts  pret- 
ty generally  agreed,  in  fuppofing,  that  what 
they  call  a  Vague  Acid  (whereby  they  mean, 

if 

covered  with  Clay.  Thisr  method  fupplies  the  want  of  Can- 
dles in  their  Houfes.  Three  or  four  of  thele  Canes  will  alfo 
boil  Water  in  a  Pot,  and  they  drefs  their  Victuals  with  it* 
The  Flame  may  be  blowed  out  like  that  of  a  Lamp,  but 
otherwife  it  continues  burning;  it  fmells  fomewhat  fulphure- 
cros,  or  rather  like  Naptba,  but  very  little  ofFenfive.  Tho 
Ground  is  dry  and  ftony,  and  the  more  ftony  the  Ground 
the  ftronger  and  clearer  the  Flame.  Near  this  place  they 
dig  Brimftone,  and  here  are  alfo  Naptba  Springs.  But  the 
Chief  Place  for  Naptba  is  S<wieten  Ifland,  a  fmall  Trad  of 
Land  on  theWeftern  Coaft  of  the  CafpianSez,  and  uninhabit- 
ed, except  atfuch  Seafonsas  they  fetchNaptba  from  thence  : 
which  thePerfians  load  in  their  wretched  Embarkations  with-* 
out  Barrels  or  any  other  VefTeis,  fo  that  fometimes  you  fee 
the  Sea  covered  with  it  for  Leagues  together.  The  Springs 
boil  up  higheft  in  thick  and  heavy  Weather,  and  the  Naptba 
fometimes  takes  Fire  on  the  Surface,  and  runs  lighted  or 
burning  into  the  Sea  in  great  Quantities,  and  to  great  Di* 
fiances.  In  clear  Weather  it  does  not  bubble  up  above  two  or 
three  Feet.  People  makeCifternsnear  the  Springs,  into  which 
they  convey  what  overflows  byTroughs,  taking  off  the  Nap- 
tba from  the  Surface,  under  which  there  is  a  mixture  of 
Water  or  fome  heavier  Fluid.  The  greateft  part  is  of  a 
dark  grey  Colour,  very  unpleafant  to  the  Smell,  but  ufed  in 
Lamps  by  the  poorer  Sort.  There  are  alfo  Springs  of  black 
Naptba ,  which  is  thick,  and  on  Diftillation  .grows  not  clear5 
but  yellow  ;  but  the  moft  valuable  is  the  white  Naptba, 
which  is  naturally  clear  and  yellowifh  and  bears  a  great 
Price.  The  Ruffians  drink  it  as  a  Cordial,  but  it  does  not 
intoxicate  :  it  is  ufed  alfo  for  Pains  or  Aches,  and  is  carried 
into  India  as"  a  great  Rarity,  where  they  make  with  it  thev 
moil:  beautiful  and  lafting  Japan  that  has  ever  yet  been 
known. 

What  the  Indians  call  the  Everia fling  Tire,  lies  about  ten 
Englifh  Miles,  N.  E.by  E.  frdm  theCity  o£Baku9  on  dry  rocky- 
Ground.  There  are  fcvcral  ancient  Temples  built  with 
Stone*  fuppofed  to  have  been  all  dedicated  to  Fire  ;  moft  of* 

them 
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if  I  underftand  them  aright,  a  volatile 
fubtle  Vapour,  Fume  or  Spirit)  exifts  in  the 
Bowels  of  the  Earth,  and  throughout  the  At* 
jnofphere  near  the  Surface  thereof  ;  and 
that  by  pervading,  intermixing,  or  concret- 
ing with  different  Subftances,  it  compofes 

Vitriol, 

• 

them  are  low  arched  Vaults,  from  10  to  15  Feet  high.  A* 
mongft  the  reft  there  is  a  Temple  in  which  the  Indians  now 
worfhip ;  near  the  Altar,  about  threeFeet  high,  there  is  a  large 
hollow  Cane,  from  the  End'  of  which  iflues  a  Flame,  in  Co- 
lour and  Gentlenefs  not  unlike  a  Lamp  that  burns  with  Spi- 
rits. The  Indians  affirm,  this  Flame  has  continued  burn- 
ing fome  thoufands  of  Years,  and  believe  it  will  laft  to  the 
End  of  the  World,  and  that  if  it  was  refitted  or  fuppreffedin 
this  Place,  it  would  rife  in  fome  other*  By  the  Number  of 
Temples  it  is  probable  here  were  formerly  a  great  NumbeY 
of  Worfhippers  of  Fire,  as  well  Indians  as  Perfians  :  they  are 
called  Gouer s.  Atprefenthere  are  only  about  twenty Perfons, 
who  refide  conftantly,  and  go  almoft  naked.  In  Summer1 
Jt  is  very  hot,  and  in  Winter  they  dwell  within  doors,  and 
can  keep  what  Fire  they  pleafe  in  the  Manner  above  de- 
fcribed  :  they  live  upon  Roots  and  Herbs  for  the  mbft  part* 
-and  are  fnppofed  to  attend  as  Mediators  for  the  Sins  of  many 
who  are  abfent :  and  by  their  Application  to  this  Fire,  in 
which  the  Deity  is  fuppofed  tobeprefentandvifible,  they  aN 
tone  for  the  Sins  of  others.  A  little  way  from  the  Temple 
juft  now  mentioned,  near  Baku,  is  a  low  Cliff  of  a  Rock,  in 
'Which  there  is  an  horizontal  Gap  2  Feet  from  the  Ground* 
between  5  and  6  long,  and  about  3  Feet  broad,  out  of  which 
iflues  a  conftant  Flame,  much  of  the  Colour  mentioned 
already,  being  a  light  blue.  It  rifes  fometimes  8  Feet  high, 
bat  is  more  low  in  ftill  Weather.  They  don't  perceive  the 
Rock  waftes  in  the  leaft*  This  alfo  the  Indians  worfhip, 
and  fay  it  cannot  be  put  out.  About  20  Yards  on  the  back 
*f  this  Cliff  is  a  Well*  in  a  Rock  12  or  14  Fathoms  deep^ 
with  exceeding  good  Water* 

The  curious  Particulars  contained  in  this  Digreflion  will 
■'tis  hoped  excufe  its  being  inferted. 

I  received  with  thefe  Letters  fome  of  the  white  Naptba, 
which  in  Colour,  Smell  and  Tafterefembles  much  the  fineft 
of  Oil  of  Amber. 

•We 
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Vitriol,  Alum,  Nitre,  and  feveral  Metallic  ani 
Mineral  Bodies  ?  May  it  not  then  be  imagin- 
ed poflible  for  this  fame  acid  Vapour  fo  to 
mix  with  and  confolidate  fuch  bituminous 
•'foffil  Oil,  or  Naptha,  as  thereby  to  produce 
"Amber  ? 

*  <%uere  3d.  Is  there  any  thing  in  the 
Appearance  of  Amber,  or  in  the  Places 
where  it  is  found,  that  may  conduce  towards 
forming  fome  probable  Conje&ure  concern- 
ing the  Production  of  this  Body  *  ? 

<$uere  4th.  Do  not  the  feveral  Species  of 
Infefts  found  in  Amber,  prove,  beyond  all 
Difpute,  that  it  muft  have  been  in  a  fluid 
State  at  the  Time  thofe  Infedts  were  in- 
tangled  in  it  ?    Are   not  the   Springs  or 

Oozings 

*  We  are  told,  that  where  Amber  ismet  with  in  Quan- 
tity, there  is  likewife  constantly  an  Abundance  of  Vitriol* 
No  Country  yet  known  affords  more  or  better  Amber  than 
Pruffiat  where  it  lies,  as  Hartman  iayt,  in  a  Kind  of  Stra- 
tum or  Bed,  interntixt  with  a'Subftance.  refembling  fofltl 
Wo6d  or  Bark,  but  whofe  Origination  he  imputes  to  a 
fat  bituminous  Earth  :  Vitriol  and  Bitumen  are  alfo  here 
in  Plenty,  and  he  was  informed  there  are  Springs  of  Oil 
rifing  out  of  the  Ground  ;  from  all  which  Circumftances 
put  together,  his  Conclufton  is,  that  the  Exhalations  of  Bitu- 
men (from  a  fubterraneous  Heat)  are  collected  into  Drops; 
t£at  the  fame  Heat  pervading  the  neighbouring  Salts,  car- 
ries their  Effluvia  along  with  it,  and  mixes  them  with  the 
bituminous  Drops \  whence  he  fuppofes,  that  the  faline 
Spicule  fix  the  Bitumen  and.  proctuce  Amber,  which  is 
more  transparent,  better  fcented,  and  firmer,  according  to 
the  Purity  and  Proportion  of  the  bituminous  and  faline 
Exhalations.  Vid.  Phil.  Tranf.  No.  248.  May  not  fome 
.  of  the  fofiil  Oil  here  mentioned  be  as  eafily  fcppofed  t<) 
have  been  fixt  by  the  faline  Effluvia  or  Spiculac  I 
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Ings  of  Naptha  out  of  the  Earth  in  Places 
where  Infe&s  might  be  likely  to  fall  into 
it  ?  Suppofing  which,  might  it  not  perhaps 
have  bean  hardened  of  congealed  by  the 
*:id  Vapour  foon  after  their  being  10  in-. 
tangled  ?  though  that  is  not  abfolutely  ne^ 
ceffary,  fince  Naptha  will  preferve  Animal 
Bodies  a  great  Length  of  Time*  Is  it  not 
found  on  Ttyal,  that  the  Wings,  Horns, 
Legs,  &c>  of  very  fmall  Creatures  fpread 
and  extend  themfelves  much  better  in  Nap- 
tha, or  fine  Oyl,  than  in  Water  or  any 
watry  Fluid  ?  and  may  not  this  account,  in 
fome  meafure  for  the  Perfe&ion  in  which 
fbme  vtery  fmall  Infedts  appear,  when  em- 
bodied in » this  Subftance  ? 

^uere  5.  As  the  Earth  affords  bitumi-^ 
nous  Fluids  different  in  Colour,  Confift- 
ence  and  Purity,  may  not  white  Naptha 
(fo  called,. tho*  of  a  pale  yellow,)  which 
is  the  moft  pure  of  all,  be  fuppofed  ca- 
pable of  being  concreted  into  the  bell  and 
cleared  Amber  ?  may  not  a  coarfer  and  brown- 
er Naptha  compofe  Atnbef  more  indif- 
ferent ?  and  may  not  a  black  Kind  be  con- 
verted by  the  fame  Chemiftry  of  Nature 
ihto  Jet  and  Afphaltum  ? 

Qyere  6.  16  it  wholly  improbable  that 
fome  bituminous  Juice,  or  fbflil  Pitch,  mix-- 
ed  and  concreted  with  Earth,  or  perhaps 
fome  other  Matter,  may  be  the  Compo- 
sition of  Coal  ? .  and  fhould  it  be  inquired 

L  where 
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where  an  acid  Spirit  can  be  found  for  the 
fixing  and  confolidating  thefe  Principles  ?  do 
not  the  Choak  Damps  in  moft  Coal  Fits  prove 
the  Exiftence  of  fuch  a  Spirit  within  the 
Bowels  of  the  Earth  ?  do  not  the  Fire 
Damps,  frequent  in  the  fame  Pits,  likewife 
prove  the  Abundance  of  a  bituminous  Va- 
pour inflammable  like  Naptha  ? 

<%uere  7.  Do  not  the  Brittlenefs  and 
Lightnefs  of  Coal,  Jet,  and  Amber,  fome- 
what  countenance  the  Opinion  of  their  be- 
ing of  an  oily  and  bituminous  Composition  ? 
and  if  fo,  what  Fluids  does  the  Earth  afford 
fo  likely  to  conftitute  thefe  Subftances,  as  £ 
foffil  Pitch,  Petroleum,  Oleum  Terra,  and  the 
different  Sorts  of  Naptha  ? 

CHAP. 


J  Captain  John  Poyntx  in  his  Account  ofthelfland  of* 
Tobago y  pag.  38.  fays,  u  Grten  Tar  iffues  ont  of  the  Earth 
**  from  the  Munjack  Rocks,  and  is  commonly  gathered  after 
**  a  lhower  of  Rain,  by  Humming  it  off  from  the  Surface  of* 
*'  the  Water  :  then  patting  it  into  a  great  Gourd,  or  fuck 
,'J  like  Veflel,  that  has  an  Hole  at  the  Bottom,  they  feparate 
•*  the  Oil  from  the  Water,  by  fufFering  the  Water  to  Aide 
•*  gently  out|  but  when  the  Oil  appears,  they  cautioufly  ftop 
«f  and  preferve  it  for  feveral  Ufes,  as  to  burn  in  Lamps,  &fr. 
The  Munjack  is  nothing  elfe  than  a  Confirmation  6r  Coa- 
gulation of  the  Tar  ( we  fpoke  of)  into  a  more  folid 
Body ;  whkh  Munjack  were  it  in  a  frigid,  as  it  is  in  • 
the  torrid  Zone,  would  he  abfolute  Coal,  fuch  at  we 
*'  burn  in  England" 


«< 
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CHAP.    XXIV. 

Of  Scarborough  Salt. 

WHAT  I  .am  now  about  to  treat 
of  under  the  Name  of  Scarborough 
Salt,  was  bought  at  one  of  the  principal 
Water Warehoufes  inLondon,  at  a  goodPrice; 
and  was  affirmed  by  the  Seller  to  be  a  true 
and  genuine  Salt  prepared  from  the  Scarbo- 
rough Well* 

Some  of  this  being  diflblved  in  Water,  a 
Drop  of  the  Solution  begins  fhooting  from 
the  Edges :  firft  of  all,  in  Portions  of  quadri- 
lateral Figures,  much  like  thofe  of  common 
Salt  j  but  their  Angles  inftead  of  90  are  of 
about  100  DegreeSi  Thefe  Figures  fhoot 
in  great  Numbers  round  the  Borders  of  the 
Drop,  having  their  Sides  as  nearly  parallel 
to  one  another  as  the  Figure  of  the  Drop 
will  allow  :  fome  proceed  but  a  little  Way, 
others  farther  before  they  renew  the  Shoot, 
vid.  a  a>  Plate  V.  In  fome  Places  they 
appear  more  pointed  and  longer,  as  at  b,  and 
fometimes  inftead  of  the  Diagonal,  one  of 
the  Sides  is*  feen  towards  the  Edge  and  the 
*>ther  {hooting  into  .the  Middle,  as  e. 

The  inward  Configurations  feem  to  owe 
their  Forms  moftly  to  Vitriol,  and  are  all 
produced  1>y  the  fame  Method  of  Shooting : 
though  fome  pr<?ceed  from  the  Figures  al- 
ii 2  ready 
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ready  formed  at  the  Edges,  and  others  front 
original  Points  riling  in  the  Fluid,  and  in- 
tirely  detached  from  the  Sides  of  the  Drop* 
The  former  are  produced  by  the  fudden 
Elongation  of  fuch  Figures  as  £,  or  cy  into 
one  long  Spike  or  Stem,  which  in  its  Pr<£- 
grefs  fends  forth  Spicule  from   its  Sides, 
ranged  clofe  to  one  another,  fometimes  near- 
ly at  right  Angles  to  the  main  Stem,  as  at 
e9  and  at  other  times  obliquely   thereto* 
thofe  on  the  one* Side  fhooting  upwards, 
and  thofe  on  the  other  downwards,  in  re- 
gard  to  the  Foot  of  the  Stem,  as  at  d  : 
the  whole  Number  of  the  Spicula  on  each 
Side  of  the  Stem  forming  a  right  angled, 
or  an  oblique  angled  Triangle.     From  the 
loweft  of  thefe  Spicula  are  frequently  feen 
others  of  the  fame  Kind  proceeding,   but 
their  Diredlion,  in  refpedt  to  the  Branch 
they  rife  from,  feems  not  wholly  correfpon-. 
dent  to  the  Direftion  of  the  faid  Branch 
in  refpeft  to  its  main  Stem,  being  fometimes 
alike  and  fometimes  unlike  thereto,  nnd*  d  e. 
The  other  Figure  which  the  Middle  pro-^ 
duces  is  of  a  like  Kind  with  thofe  laft  de- 
fcribed,  but  fhoots  from  a  fingle  detached 
Point  (for  the  moft  part)  into  four  Branches; 
which   are  generally  tho'  not  always  ob* 
Iique  to  one  ahother,  as  aty, 

CHAP. 
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CHAP.    XXV. 

Cheltenham  Salt. 

WHEN  this  Salt  is  prepared  for  Exa- 
mination by  Solution,  it§  firft  Shoot- 
ings at  the  Edge  of  the  Drop  are  Radiations, 
(from  a  Number  of  very  fmall  Centers,) 
which  fpread  till  they  meet  each  other, 
whereby  their  Progrefs  is  for  a  while  im- 
peded j  but  other   Shooting?'  foon   begin 
from  the  Extremities  of  thefe,  and  proceed 
by  fmall  Steps  and  Renovations  reprefented 
at  a>  Plate  V.  Thefe  Figures,  however,  fre- 
quently diffolve  again  and  difappear,  and  in 
their  Places  larger  ones  of  the  fame  Kind 
jarife,  as  from  their  Ruins,  fomewhat  in  the 
Form  of  Brufhes,  fee  b.     Small  Ramifica- 
tions like  the  Branches  of  fome  of  the  Species 
of  Mofs  fhoot  frequently  from  the  Tops  of 
thefe,  as  c  attempts  to  fhew.---But  all  the 
above  mentioned  Figures,  which   a  fmaH 
Degree  of  Heat  produces,  feldom  occupy 
more  than  one  fide  of  the  Drop  :  the  mors 
folid  Configurations  which  generally  take 
up  the  other  Side,  not  forming  till  near  the 
End  of  the  Operation.     In  the  mean   time 
great  Part  of  the  Middle  of  the  Drop  be- 
comes filled  with  many  fmall  Figures,  which 
appearing  firft  as  Points,  rifing  under  the 
J£ve  imperceptibly,  froot  every  Way  after- 

h  3  ward§ 
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wards  into  very  pellucid  and  beautiful  Ra- 
mificatious,  as  d  d.  Some  Figures  owing 
their  Form  to  common  Salt,  like  that  {hewn 
at  ?,  areufually  the  Fore-runners  of  another 
Kind  of  Configuration  arifing  from  the 
fame  Principle,  which  fhoots  pretty  fud- 
denly,  and  appears  not  much  unlike  the  Co- 
vert Way  and  the  Glacis  or  outward  Slope 
of  a  fortified  Place,  vid.  ff. 

This  Salt  was  bought  at  the  fame  Place 
as  the  foregoing,  and  with  the  fame  Affu- 
rance„of  its  being  genuine.  When  kept  a 
little  while  it  crumbled  into  a  white  Calx  or 
Powder,  though  it  was  at  firft  in  very  feir 
Cryflals, 


CHAP.    XXVI. 
Epsom   Salt* 

A  Drop  of  the  Solution  of  this  Salt  be- 
gins to  {hoot  from  the  Edge  in  jagged 
Figures  like  thofe  fhewn  at  a,  PlateV.  From 
other  Parts  of  the  Edge  different  Configura-* 
tions  extend  themfelves  towards  theMiddle, 
fome  whereof  have  fine  lines  proceeding 
from  both  Sides  of  amain  Stem,  in  an  oblique 
Pireftion,thcfe  on  one  Side  (hooting  upwards 
in  an  Angle  of  about  60  Degrees,  and  thofe 
on  the  other  downwards  in  the  fame  ObLU 
quity,  as  at  c  and/*.     Others  produce  Jaggs 

from 
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from  their  Sides  nearly  perpendicular  to  the 
main  Stem,  thereby  forming  Figures  that, 
refemble  the  Branches  of  fome  Species  of 
Polipody  :  thefe  are  reprefented  at  e :  but  ia 
others  the  Jaggs  are  fhorter,  vid.  d.  Now 
and  then  one  of  the  main  Stems  continues 
fhooting  to  a  confiderable  Length,  without 
any  branchings  from  the  Sides,  but-  at  laft 
fends  out  two  Branches  from  its  Extremity, 
as  at  g.  Sometimes  a  Figure  is  produced 
having  many  fine  and  minute  Lines  radiat- 
ing from  a  Center,  in  the  Manner  fhewn  at 
b.  The  laft  Shootings  in  the  Middle  of  the 
Drop  may  be  feen  at  b,  and  are  not  unlike 
the  Frame  Work  for  the  flooring  or  roofing 
of  an  Houfe,  but  with  the  Angles  a  little  ob- 
lique :  and  fometimes  a  Form  prefents  it- 
felf  like  that  (hewn  at  /. 

All  thefe  Figures  muft  be  produced  with 
a  very  fmall  Degree  of  Heat,  for  if  the  Drop 
be  made  too  hot  the  Salt  will  not  fhoot  at 
all  :  -but  when  once  the  Configurations  are 
formed,  the  Salts  fix,  become  fmooth  and 
hard  like  Glafs,  and  may  be  preferved  a 
long  time. 

The  Subject  above  defcribed  was  not  the 
true  Salt  of  the  EpfomWztcrs,  which  I  knew 
not  where  to  get;  but  it  was  I  believe  fome 
fort  of  Preparation  like  what  is  commonly 
fold  under  the  Name  of  Epfom  Saltx  at  a 
very  cheap  Rate  :  though  I  gave  a  much 

L  4  larger 
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largerPricefor  this,  on  its  being  recommend-? 
cd  as  a  much  better  purging  Salt.  * 

Atton  Salt,  or  what  I  bought  forfuch> 
appeared  on  Examination  juft  like  the  above, 
but  without  the  Figures  big. 


CHAP.  XXVII. 

Sal  Polychrestum. 

A  Solution  of  this  Salt  when  heated  be- 
gins to  fhoot  near  the  Edges  of  the 
Drop,  in  Ramifications  as  at  a,  Plate  V,  or 

in 

*     Dr.   S&ittcy,  in  his  Engliih  Difpenfato*y,  remarks 
ivhat  was  then  fold  for  the  Salt  of  Epfom   Water ,  as  an 
abominable  Cheat.  (  *vid.  Edit.  8th  pag.  355.)  He  informs 
"  us,  thaf  Dr.  Grew,  having  found  by  Experiment,  that  a 
f*  Gallon  of  Water  wpuld,  on  Evaporation,  afford   about 
f  •  two  Drams  of  Salt,  endued  wifh  the  Cathartic  Quality  of 
"  the  Water:  gave  an  Account  thereof  in  Latin  to  the  Royal 
f€  Society.  Upon  which  a  certain  Cbemift  pretending  to  make 
u  |arge  Quantities  for  Sale,  put  off  a  fictitious  Preparation 
*'  for  the  true  Salt  of  Epfom  Purging  Waters ;  and   others 
ts  attempting  the  fame  Thing,  the  Price  was  foon  brought 
f  *  fo  low,  that  inftcad  of  one  Shilling  per  Ounce,  un^qr 
f€  which  the  true  Salt  could  not  hpneftly  be  made,  their  fidTti- 
f*  tious  Kind  was  fold  at  not  much  above    30  Shillings 
•f  per  Hundred  Weighs  which  little  exceeds  three  Pence 
f*  per  Jround.  ,?     And  Dr.  Brownrigg  afTures  us,    in  hp 
excellent  Treat}fe  on  the  Jrf  0/ making  common  SI  aft,  pag. 
88.  that  all  the  Salt  now  vended  under  the  Name  of  £/- 
jam  Sa/t,  is  prepared  intirely  from  the  marine  Bittern,  at 
'fhe  Salt  Works  nigh  Naivcafi/e,  and  at  thofe  at  Lymingtin 
WidVtner  Parts  of  Hampjbtre  ;  which  Bittern  is  a  frnrie 
Jiiquqr,  of  a  fharp  and  bitter  Tafte,  left  at  the  Bottom 

f  the  Salt  Pans  after  the  Salt  is  made  and  taken  out.' 
pag.  62. 


of  t 
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n  the  Figures  fhewn  at  b  ;  but  if  only  3, 
!mall  Degree  of  Heat  be  employed,  it  forms 
nany  very  tranfparent  Parallelograms,  fom$ 
laving  one,  and  fome  more  of  their  Angles 
:anted,  as  at  f . 

This  Salt  is  a  mixture  of  Nitre  and  Sul- 
Dhur  in  equal  Quantities,  fet  on  fire  in  a 
Crucible  by  a  Spoonful  at  a  Time,  after- 
wards diflblved  in  warm  Water,  filtered  and 
svaporated.     It  purges  by  Stool  and  Urine. 


T-"- 


CHAP.    XXVIIL 

Glauber's    Salt. 

AFTER  the  DifMlation  of  Spirit  of 
Salt  with  Oil  of  Vitriol,  (from  Oil  of 
Vitriol,  Common  Salt  and  Spring  Water,  in 
equal  Quantities ;)  what  Salt  remains  at  the 
Bottom  of  theRetort,  being  diflblved,  filter'd, 
evaporated  and  cryftalized,  is  called  Glauber's 
wonderful  Salt. 

A  Drop  of  Water  faturated  with  this  Salt, 
and  gently  heated  over  a  Candle,  produces 
Ramifications  from  the  Side  of  the  Drop, 
like  the  Growth  of  minute  Plants,  but  ex- 
tremely tranfparent  and  elegant,  in  the  Man- 
ner fhewn  at  cy  Plate  V.  Some  of  them 
however  begin  to  fhoot  from  a  Center  at  fome 
Pittance  from  the  Edge,  protrude  Branches 

from 
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from  that  Center  in  a  contrary  Dire&ion,  nni 
appear  fomewhat  like  a  Bundle  of  Grafs  or 
Twigs  tyed  together  in  the  Middle,  as  at  b : 
they  likewife  fhoot  fometimes  from  one  and 
fometimes  from  more  Sides  of  the  central 
Point,  in  the  Varieties  fhewn  at  d. 

Other  Figures  are  produced  from  diffe- 
rent Parts  of  the  Edge  of  the  Drop,  as  at  & 
and  f,  as  ai  fo  the  parallel  Shootings  at  e: 
but  the  moll  remarkable  and  beautiful  Con- 
figuration forms  itfelf  laft  of  all  near  the 
Middle  of  the  Drop  :  it  is  compofed  of  a 
Number  of  Lines,  proceeding  frpm  one 
another  at  right  Angles,  with  tranfparent 
Spaces  and  Divifions  running  between  them, 
appearing  all  together  like  Streets,  Alleys 
and  Squares,  as  reprefented  at  g  g.  —  This 
Figure  plainly  owes  its  Original  to  Marine 
Salt,  and  is  of  the  fame  Kind  with  that  fhewn 
at  f  fy  in  the  Cheltenham  Salt.  The  Figures 
a  and  e  are  vitriolic. 

When  this  Configuration  begins,  it  forms 
with  wonderful  Rapidity,  affording  the  Ob- 
ferver  a  very  agreeable  Entertainment :  but 
he  mull  watch  it  carefully,  for  as  it  is  pro- 
duced almoft  inflantaneoufly,  its  Beauty  is 
of  a  very  fhort  Duration  :  in  a  few  Moments 
it  diflblvcs  ond  breaks  away  like  melted  Ice, 
which  renders  the  drawing  of  it  very  diffi- 
cult. The  Figure  in  the  Plate  was  taken 
at  fever;;;  Times  and  with  different  Drops* 

in 
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in  order  to  colled:  together  and  reprefent 
the  general  Idea  of  it. 

It  the  Solution  be  not  heated  in  the  Bot- 
tle, to  diflblve  the  Sediment  it  throws  down, 
little  will  appear  but  the  Brufh-like  Figures, 

Glaubers  Salt  is  reckoned  to  anfwer  the 
Intention  of  moll  purging  Waters  :  it  pro- 
motes Evacuation  ooth  by  Stool  and  Urine, 
and  may  be  fo  made  as  to  be  lefs  naufeous 
than  moft  other  artificial  purging  Salts. 


■^L 


CHAP.    XXIX. 

Salt  pf  Tartar. 

AFTER  heating  a  Drop  of  the  Solu- 
tion of  this  Salt,  there  arife  in  many 
Places,  near  its  Edges,  numbers  of  minute 
Bodies,  pretty  irregular  in  their  Form,  but 
moftly  inclining  to  be  triangular ;  as  may  be 
feen  in  theDrawing,  at  the  Side  b.  (fee  Plate 
VI.)  Several  of  thefe  appear  likewife  farther 
within  the  Drop,  ancf  produce  all  the  Varie- 
ty of  Figures  c  c,  dd,tcc.-*  There  fhoot  at  the 
fame  time,  from  fome  Parts  of  the  Edge, 
tranfparent  Bodies  with  parallel  Sides  termi- 
nating as  at  a>  fome  whereof  are  ftrewed 
over  with  the  little  Triangles  before  defcrib- 
pd.  From  other  Parts  of  the  Edges  branch- 
ed Figures  prefent  themfelves,  refembling 
Jhiall  Shrubs,   ( vid.f)  whofe  Twigs  are 

paked 
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naked  at  their  firft  Shooting,  but  appear 
foon  after  covered  with  little  Leaves  or  Tufts  \ 
the  minute  Bodies  above  mentioned  which 
rife  near  the  Twigs  being  attracted  by  and 
adhering  to  them. 

But  trie  moft  odd  and  Angular  Circum^ 
ftanpe  in  the  Shooting  of  this  Salt  is,  that 
ftnut  Lines  appear,  two  and  two,  inclining 
toward  eagh  other  from  the  Edge  of  the 
Drop  where  they  begin  to  fhoot,  but  never 
pieeting  fo  as  to  form  a  Point,  though  fome- 
times  they  extend  almoft  acrofs  the  Drop, 
<vid.  e.  — They  may  poffibly  be  cylindric 
Tubes,  but  qf  that  I  am  not  certain. 

The  Humidity  of  the  Air  foon  puts  an 
}£nd  to  all  thefe  Configurations. 

Crude  Tartar,  calcined,  diflblved  in  warm 
Water,  purified  by  Filtration,  and  evaporated 
to  a  Drynefs,  becomes  what  is  ufually  called 
Salt  of  Tartar :  which  Salt  tied  up  in  a  Cloth, 
and  hanged  in  a  damp  Place,  attracts  the  "" 
Moifture  of  the  Air,  and  liquifies  in  fuch 
manner,  that  from  one  Pound  thereof  there 
will  drop  down  double  its  Weight  of  what 
is  termed  Oil  of  Tartar  per  (leliquium :  but 
inftead  of  this  the  Shops  frequently  fell  * 
Pearl  Afhes  liquified  by  the  Air,  which  they 
reckon  equally  ufeful  for  the  famePurpofes* 

Some  likewife  imagine  there  is  no  Dif- 
ference in  the  medicinal  Virtues  of  the  Salt 

f  Pearl  Aihes  are  a  purer  Soft  of  Pot- A*h* 
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of  Tartar  and  thofe  of  Pearl  Afhes,  or  any 
other  of  the  lixivial  Salts  of  Plants,  all  which 
they  fuppofe  to  receive  alike  the  fame  Qua- 
lities from  the  Fire  :  but  the  contrary  "to  this 
will  I  believe  be  manifeft,  from  an  Exami- 
nation of  the  Salts  I  am  going  to  fiibmit  to 
the'Reader's  Judgment ;  the  Configurations 
«hd  Cryftals  whereof  are  fo  widely  diffimi- 
lar,  that  one  can  hardly  conceive  them  to 
arife  from  exa&ly  the  fame  Principles  in  the 
Salts  themfelves,  or  to  produce  ^xaftly  the 
fame  Effe&s  when  applied  to  other  Bodies, 
*Tis  indeed  probable  that  the  effential  Salts 
of  Plants,  collected  in  the  Form  of  Cryftals, 
from  the  Juices  of  their  refpective  Plants, 
without  the  Help  of  Fire,  may  be  different 
from  the  Salts  of  the  famePlants  procured  by 
Incineration,  and  may  have  different  Vir- 
tues :  but  I  think  fuch  effential  Salts  can 
hardly  differ  more  from  one  another,  when 
examined  by  the  Microfcope,  than  the  lixi- 
viousSalts  of  different  Plants  are  found  to  do ; 
and  confequently  that  thefe   lixivious  Salts 
muft  have  Virtues  very  different  from,  one 
another. 

The  making  effential  Salts  being  a  trouble- 
fome  as  well  as  tedious  Operation,  and  con- 
fidered  only  as  a  Matter  of  Curiofky,  none 
of  the  Shops  could  afford  me  any  of  them  j 
and  even  of  the  lixivious  Salts,  the  Opinion 
of  their  being  all  alike  has  fo  much  reduced 
their  Number,  that  had  it  not  been  for  the 

great 
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great  Civility  of  Mrs.Clutton  and  Mr-  Corbin, 
Chemifts  and  Partners,  in  Holborny  (whofe 
kind  Afliftance  I  thankfully  acknowledge 
in  this  public  Manner,)  it  would  have  been 
in  my  rower  to  procure  very  few  of  thofe  1 
(hall  hereafter  mention. 


«»*■■* 


CHAP.    XXX. 

Tartar   Vitriolated. 

TH  E  rectified  Oil,  or  rectified  Spirit  of 
Vitriol,  dropt  gradually  into  Oil  of 
Tartar  per  dcliquiuffi,  tiH  it  caufes  an  Ebulli- 
tion, produces  (by  evaporating  the  Hu- 
midity) a  white  Subftance  called  vitriolated 
Tartar  -j-. 

This  diflblves  readily  in  hot  Water,  and 
a  Drop  of  the  Solution  applied  on  a  Slip  of 
Clafs  before  the  Microfcope,  begins  (hoot- 
ing round  the  Edge  in  great  Numbers  of 
Very  minute  and  tranfparent  Spicula,  de- 
tached intirely  from  one  another,  and  with- 
out any  of  that  Bafis  at  the  Edge  of  the 

Drop 

\  Vitriolated  Tartar  is  commonly  an  Ingredient  in  Pow- 
ders for  the  Teeth,  as  on  rubbing  them  with  it  they  be* 
come  white  immediately  :  but  it  fhould  be  ufed  feldom  and 
with  great  Caution,  wafhing  the  Teeth  well  with  feveral 
Mouthfuls  of  Water  afterwards  ;  for  it  whitens  them  by 
Erqfiffn,  and  if  frequently  applyed  will  dcftroy  tjieir  out- 
ward clofe  and  hard  Coat  of  enamel,  after  which  the  inter- 
pal  aad  more  fpungyPart  can  laft   but  a  little  while. 
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Drop  ^hich  moft  other  Kinds  of  Salts  form 
before  they  fhoot.     Thefe  Spicule  proceed 
and  lengthen  in  different  Diredtions,  and . 
crofs  each  other  at  various  Angles,  as  a  a 
and  b  b  fhew,  Plate  VI. 

Some  of  thefe  Spicule  are  very  deeply 
ferrated,  or  look  rather  like  the  Ends  of 
bearded  Darts  or  Arrows  placed  over  one 
another,  as  reprefented  at  c. 

A  Kind  of  Star-like  Figure  will  be  found, 
here  and  there  amongft  the  Spicula,  appa- 
rently compounded  of  the  above  defcribed 
bearded  Points,  and  moft  commonly,  like 
them,  more  opake  than  the  other  Shootings : 
a  few  of  thefe  appear  alone,  and  others  are 
formed  at  the  Ends  of  the  Spicula,  as  at  d.  - 
Some  like  wife  of  the  Spicula,  after  a  while 
begin  to  fpread,  and  fhoot  forwards,  in  an 
irregular  Manner  of  branching,  towards  the 
Middle  of  the  Drop,  as  atgg.  Other  Fi- 
gures arife  at  a  Diftance  ff om  the  Edge  of 
the  Drop,  with  Branches  dividing  and  fub- 
dividing  more  regularly  than  the  laft  defcrib- 
ed ;  (fee  F.) 

During  the  Procefs,  Clufters  of  hexago- 
nal Planes  arife  in  the  vacant  Spaces,  fome 
regular,  others  with  unequal  Sides,  fome 
fcerfeftly  tranfparent,  others  with  a  fmall 
Degree  of  Opacity,  ^s  at  e .  Thefe  laft  Fi- 
fures,  which  are  indeed  the  proper  Cryfta- 
fizations  of  the  united  Salts,  will  remain  in- 
tire  upon  the  Glafs,  after  all  the  other  Con- 
figurations 
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figurations  arc  broken  away -and  deftroyecJ 
bythe  Air,       -  *■  ■ 

Among  the  Spicule  fhooting  from  the 
Edges  there  are  many  ftrait-lined  Figures, 
vhofe  Ends  are  not  pointed  but  flat  and 
spreading  >  (fee  a  a,)  Thefe  are  chiefly  owe- 
ing  to  the  Tartar  ;  and  the  Permanence  of 
the  hexagonal  Cryftals  implied  that  they  con- 
tain a  large  Proportion  of  thd  Vitriol. 

N.  jB.  It  frequently  happens,  when  d 
Drop  of  this  Solution  heated  over  the  Can- 
dle, is  placed  under  the  Microfcope,  the 
Steams  arifing  from  itib  obfciirfe  the  Objed:- 
Glafs,  that  nothing  can  be  feeh  through  it , 
until  the  Glafs  be  cleared  with  a  Piece  or 
Wafh  Leather,  or  a  foft  Linen  Cloth. 

This  is  the  Cafe  likewife  in  examining  fe-< 
veral  other  Solutions,  as  has  been  before  re- 
marked, 

CHAP.    XXXL 

Flowers  of  Benjamin. 

I  HE  Flowers  of  Benjamin  are  Salt* 
Obtained  by  Sublimation  from  a  Guni 
:  fameName.  Thefe  Salts  are  fo  Volatile, 
that  on  putting  fome  of  the  Gum  grofly 
powdered  into  a  fiibUming  Pot,  they  rife 
with  a  fraalL  Dogcee  of  Heat  into  a  Cover 
placed  over  them  ;  whence  they  are  wiped 

out 
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out  from  time  to  time  (with  a  Feather)  in 
the  Form  of  long  flender  mining  tranfparent 
Bodies,  and  ftnell  very  fragrantly. 

'They  dtflbive  readily  in  warm  Water  j 
and  a  Drop  of  the  Solution  being  examined 
by  the  Microfcopc,  will  be  found  a  very  en- 
tertaining Object,;-- For  j  firft  of  all  there  arife 
from  the  Edges  clear  colourlefs  and  (harp- 
pointed  Cryftals  Ovid.  Plate  VI.  a  a.)  which 
pafiing  towards  the  Center,  fpread  out  like 
beautiful  minute  Shrubs,  each  having  two 
or  three  Branches,  like  what  are  feen  b  b  k. 
Thefe  gradually  enlarge  and  lengthen,  di- 
vide and  fubdmde  into  feveral  Arms  and 
Shoots,  in  the  Similitude  of  Trees  (vid.  f) 
compoilng  all  together  a  Reprefentation  of 
beautiful  little  Groves  or  Plantations.  Somo 
however  continue  fhort,  and  fpread  into  a 
Sort  of  Leaves,  indented  fomewhat  like  thofe 
of  Dandalion,  c  c.  Little  Branches  likewife 
moot  out  from  Points  in  the  Middle  of  the 
Drop,  as  in  the  Picture  at£  ;  and  fometimes 
very  elegant  Figures  of  another  Kind  are 
formed  in  fome  Part  of  the  Drop,  compofed 
of  Branches  riling  (on  a  new  Balis)  from  one 
another  j  all  arched  alike  with  an  equal  Cur- 
vature, and  having  the  convex  Side  of  eacH 
Curve  adorned  with  many  little  Shootings, 
*t  equal  Diftances  and  of  equal  Lengths, 
bone  of  which  appear  on  the  concave  Side 
of  the  Curves.    All  this  is  fhewnat*. 

M  Theft 
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.  Thefe  wonderful  Configurations  decay 
immediately  after  the  Fluid  evaporates. 

N.  B.  When  a  Solution  of  this  Salt  has 
been  made  fome  Days,  much  of  it  will  be 
precipitated,  and  appear  in  Cryftals  at  the 
Bottom  of  the  Phial:  and  if  you  intend 
then  to  examine  it  by  the  Microfcope,  'twill 
fee  proper  firft  to  hold  the  Phial  to  the  Fire* 
or  place  h  in  hot  Water,  till  the  Cryftals 
become  again  diflblvcd  and  taken  up  into 
the  Fluid.  And  moft  other  Solutions  ihoulct 
be  treated  in  the  fame  Manner,  if  they  have 
been  long  made  and  their  Salts  appear  pre- 
cipitated :  but  after  being  thus  heated  they 
fliould  be  allowed  a  few  Minutes  to  fettle, 
otherwife  the  Fluid  will  appear  turbid  and 
onpleafant  before  the  Glals,  and  the  Con-* 
figurations  will  not  proceed  fo  well. 


CHAP.    XXXII. 

*. 

:  Salt  of  Camomile. 

WHEN  aSolution  of  this  Salt  h  esca- 
mined,  if  much  Heat  be  given  to  the 
Drop,  the  fatine  Particles  will  chiefly  di£» 
pofe  themfelves  at  the  Sides  thereof,  in  fuph 
Figures  as  are^hewn  aa>  b  b\  but  with  .-* 
leffer  degree  of  Heat  they,  will  form  more 
within  the  Drop*  i»  a  wonderful- Variety  of 
fiexahgular  Planes,  many  of  which  are  ex- 
tremely 


tremely  thin,  flat,  ^jad  ts^n^areut,  (ytd.ce, 
and  other  Figures  ia  th$  Plate.)  jSonxc  how« 
ever  haver  a  confideraUe  -Solidity,  as  the 
Drawing  alfo  rpprefent&i  ,Thc  above  Fi* 
gures  foon  difiblve  and  break  away,  and  to* 
Wards  the  End  of  die  Procefs  feveral  Cry* 
ftals  appear  with  Square  Bafes,  in  the  Form 
exaftly  of  thofe  of  Sea-ialt,  vid.  d>  and 
thefe  are  jiiore  permanent  than  the  others 
were. 

TheTafteof  this  Infiifion  is  fait  at  firftp 
foon  after  very  acrid. 


CHAP.    XXXIIL 

,    Salt  of  Coral. 

THIS  Salt  begins  fhooting  from  the 
Sides,  as  at  a  a,  (PlateVl.)  andpro*- 
ceeds,  forming  Bodies  fome  of  whofe  Parts 
are  opake  and  others  tranfparent,  of  a  dark- 
ifh  brown  Colour,  with  Channels  or  Hol- 
lows running  from  Top  to  Bottom,  as  re- 
prefented  b  b.  There  are  like  wife  other  of 
the  fame  Figures,  opake  #  Bottom,  but 
tranfparent  at  their  Tops,  and  having  npiie 
of  the  fame  Channels,  in  the  manner  fhewn 
c  c. 

In  fome  places  of  the  Drop  the  fame  Kind 
of  little  Hillocks  are  feen,  adorned  with 
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furprifing  Configurations  moft  exceedingly 
minute  and  delicate,  bearing  the  Refem- 
blance  of  .  fame  Species  of  the  fmalleft 
and  moft  elegant  Sea  Mofles.  It  is  impof- 
fible  to  exprefs  the  Beauty  of  thefe  Figures, 
which  equal  any  of  the  fineft  Mocha  Stones  : 
But  an  Attempt  to  give  fome  Idea  of  them 
will  be  found  ddd. 

After  the  above  Appearances  are  corn- 
pleated,  and  the  Procefs  feems  all  over, 
there  frequently  prcfents  a  new  and  unex- 
pected Radiation  of  fine  Lines,  at  equal  Di- 
ftances  from  each  other,  and  arifing  as  it 
were  from  a  certain  Point,  in  a  very  regular 
Order  and  Delineation,  the  Lines  Shortening 
gradually  on  either  fide,  fo  as  to  compofe 
all  together  a  femicircular  Figure,  like  that 
at  e.  I  have  found  no  regular  Cryftals  of 
this  Salt,  nor  does  it  ufually  give  any  Fi- 
gures at  all  towards  the  Middle  of  the 
Drop. 

The  Solutidn  I  made  ufe  of,  after  {land- 
ing in  a  Phial  two  or  three  Weeks,  had, 
a  Cruft  over  the  Surface,  which  taken 
out  and  examined  by  the  Microfcope  ap- 
peared to  be  a  Congeries  of  minute  Branches, 
in  Shape  exceedingly  like  fome  kinds  of 
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CH  A  P.    XXXIV. 

■  "* 

■ 

Bait  of  Baum,  or  BaulM. 

THE  firft  Shootings  from  the  Edges 
of  the  Drop,  when  a  Solution  of  mis 
Salt  is  examined  by  the  Microfcope,  very 
much  refemble  Leaves,  vid.  Plate  VI.  a, 
on  the  left  Side  of  the  Picture.  But  thefe 
very  foon  enlarge  and  lengthen  as  at  a  on 
the  Top  of  the  Drawing ;  or  elfe  like  thofe  at 
a  on  the  right  Side,  which  not  only  lengthen 
but  fwell  at  their  Extremities,  till  they  ei- 
ther divide  into  two  or  mQre  Branches,  after 
the  Manner  (hewn  at  d  and  elfewhere  in 
the  Drop ;  or  feeming  \o  burft  or  fplit  at 
their  Tops,  pufh  forth  Bundles  of  fine  Hair- 
like Filaments,  and  compofe  fuch  Figures 
with  brufhy  Heads  as  are  reprefented  at  c : 
which  indeed  are  extremely  pretty.  Some 
detached  Leaves  are  ufually  formed  in  the 
Middle,  together  with  fuch  figijrfd  Cryftals 
as  arc  there  fhewn,  amongft  which  a  few 
bear  the  Appearance  of  thofe  of  common 
Salt. 

When  the  watery  P>art  feems  nearly  ex- 
haled, all  the  forementioned  Figures  decay 
and  break  away,  except  the  Cryftals,  whicn 
remain  fixt :  and  if  a  full  Drop  has  been 
.employed,   and  a  confiderable  Degree  of 
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Heat  applied,  fome  curious  Configurations 
prefent  themfelvcs  upon  the  Glafs,  confift- 
uig  of  fhort  ftrait  Lines,  fo  difpofed  as  to 
form  hexangular  Figures,  with  delicate 
little  Branchings  therefrom,  vid.  e  e. 

This  Salt  is  a  very  curious  Subjeft  for  Ex- 
amination. 


•i 


CHAP.    XXXV. 

Salt  of  Fennel. 

THE  general  Appearance  which  a 
Drop  of  the  Solution  pf  this  Salt  af- 
fords when  examined  by  the  Microfcope, 
may  be  feen  Plate  VII. 

After  the  Drop  has  been  gently  heated, 
innumerable  Spicule?  rife  about  its  Edges, 
extremely  flender  and  clofe  to  one  another ; 
and  amongft  thefe,  as  well  as  farther  with- 
in the  Drop,  many  Bodies  may  be  obferved 
pretty  regularly  tapering  from  the  Middle 
towards  each  End,  fomewhat  like  the  Fi- 
gure of  a  Rolling-Pin,  vid.  a  a. — More  in 
the  Middle  of  the  Drop  are  formed  Cryftals 
oddly  fhaped,   fuch  as  b  b  \  and  likewife 
others  ending  pointed  like  a  Wedge.   Some 
again  are  divided,  as  c ;  and  here  and  there 
a  Cryftal   of  marine  or  common  Salt  is 
found,  fometimes  in  its  ufual  Figure,  and 
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fometimes  having  an  Opening  at  each  Cor- 
ner of  the  Bafe,  as  if  the  £ftgles  had  been 
artfully  taken  out,  Thefe  Differences  will 
be  underftood  by  examining  the  figures 
d  d. 

The  Air  puts  an  End  to  thefe  Fornls  foon 
after  they  are  produced* 
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CHAP.    XXXVI. 

Salt  of  Buckthorn* 

THIS  Salt  (hoots  from  the  Edges  of 
the  Drop  many  (harp  pointed  Spi- 
at  little  Diftances  from  each  other; 
after  which  the  feveral  Figures  in  the 
Drawing  (Plate  VII.)  form  themfelves  un- 
der the  Obferver's  Eye  5  fome  are  hexangu- 
lar  Planes,  fomewhat  opake,  and  appear 
with  a  confiderable  Degree  of  Thicknefs 
in  proportion  to  their  Size,  as  6;  whilft 
others  of  the  fame  hexangular  Planes  are 
exceedingly  tranfparent,  and  have  no  vi- 
fible  Deptn.  Parallelograms  are  difperfed 
here  and  there,  and  fome  Rhombi :  Indeed 
the  hexangular  Figures  before  mentioned 
feem  like  Rhombi  cut  off  at  each  End. 
There  appear  a  few  of  the  Figures  c  and  d, 
and  alfo  of  the  other  feveral  Forms  repre- 
fented  in  the  Picture, 
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A  Syrup  made  from  the  Barries  of  this 
Shrub  is  an  ufeful  Purgative  in  Compofi- 
tions  j  but  extremely  nauffeous,  and  fome- 
what  too  churlifh  given  alone,  unlefs  for 
Perfons  of  very  robuft  Constitutions. 


CHAP.    XXXVII. 

Sfllt  qf  the  Berberry, 

TH  E  Heat  neceflary  to  put  this  Salt  in 
Aftion  muft  be  very  fmall,  but  brifk  -, 
otherwife  it  will  harden  into  a.  tranfparent 
Glue,  without  producing  any  Figures ; 
the  Reafpn  of  which  probably  is,  that  be- 
ing of  a  vifcous  Nature,  when  more  Heat  is 
;iven  than  is  abfolutely  neceflary  to  put  the 
'articles  of  the  Salt  in  motion,  the  watery 
Parts  evaporating,  leave  this  vifcous  Juice 
fo  ftrong,  that  the  Cryftals  are  entangled, 
and  cannot  force  their  Way  through  it :  but 
are  prevented  from  afting  as  they  do  when 
the  watery  Parts  remain,  and  the  Fluid  is 
thereby  rendered  lefs  denfe. 

The  Figures  it  produces  feem  all  to  der- 
rive  their  Origin  from  Spicula,  which  pro- 
trude and  expand  themfelves  in  the  man-r 
ner  to  be  dercribed  below.  Moft  pf  th^fe 
fSpicula  are  thickeft  in  the  Middle,  tapering 
£q  fharp  Points  at  each  Extremity,  arid  are 
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very  tranfparent  $  but  tfthetfe  of  them  termi- 
nate more  bluntly,  and  have  their  Ends 
opake,  whilft  their  middle  Parts  only  «re 
tranfparent,  as  at  a  Plate  VII.  Sometimes 
thefe  pointed  Bodies  are  fo  difpofed  as  feem- 
ingly  to  iflue  from  one  central  Point,  and 
form  fuch  a  fort  of  Star-like  or  Spur-like  Fi- 
gure as  b  at  the  Top  of  the  Drawing  ;  or 
elfe  a  Figure  fomewhat  different,  refembling 
b  in  the  Middle  thereof* 

But  the  moft  remarkable  of  all  the  Figures 
it  produces  are  owing  to  the  lengthening 
out  of  certain  of  the  Spicula,  whilft  they 
expand  at  the  fame  time,  and  pufh  out 
again  other  Spicula  from  their  Sides,  which 
likewife  expand  themfelves  into  very  pretty 
tranfparent  Forms,  not  unlike  the  Leaves  of 
fbme  Plants,  tho*  bearing  no  Similitude  to 
thofe  of  the  Berberry ;  an  Inftance  of  this 
|s  (hewn  at  d.  Others  of  the  fame  original 
Spicula  ihoot  not  fo  far  towards  the  Middle 
of  the  Drop,  but  divide  and  expand  them-r 
felves  laterally,  (preading  out  into  a  broader 
Kind  of  Leaf-like  Figures,  vid.  c  c  cf 

Among  the  detached  Cryftals  in  the 
Drop  there  are  many  of  a  pentagonal  Form, 
ar^d  fomewhat  more  opake  than  the  reft, 
terminating  at  one  End  with  an  obtufe 
Angle.  They  are  not  marked  with  any 
Letter  in  the  Drawing,  but  will  eafily  be 
diftinguifhed  in  looking  over  it.  — I  do  not 
jremember  this  Figure  in  any  other  Salt. 
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IjO  Salt  of  Cucumber. 

-The  young  green  Leaves  of  the  Berberry 
Tfee  held  in  a  Sieve  over  the  Steam  of  boil- 
ing hot  Water,  rolled  up  between  the 
Fingers,  and  dryed  carefully  in  an  Oven 
not  over  hot,  may  eafily  be  miftaken  for  a 
good  Bohea  Tea ;  refembling  it  much  in 
Appearance,  and  making  a  Liquor  extreme- 
ly like  it  both  in  Tafte  and  Colour.  —  Thil 
I  have  myfelf  experienced. 


CHAP.  XXXVIII. 
Salt  of  Cucumber. 

TH  E  firft  Shootings  of  this  Salt  are 
for  the  moft  part  Parallelipipids,  radi~ 
ating  from  a  kind  of  indetermined  Center, 
as  at  *,  Plate  VII.  Some  fingle  ones  pro- 
trude themfelves  forwards,  widening  at  the 
Extremity,  and  forming  Figures  like  thofe 
at  b.  Some  curvilinear  Forms  {hoot  alio 
from  the  Sides,  with  flat  Terminations,  as 
at  c ;  and  others  ending  with  fharp  Points,  as 
d.  A  few  hexagonal  plane  Cryftals,  as  alfo 
fome  Shuttle-figured  Spicula  arife  towards 
the  Middle  of  the  Drop,  both  which  arc 
ihewn  at  e. 

I  know  not  any  Salt  whofe  Shootings  are 
fo  extremely  pellucid  as  thofe  we  are  now 
defcribing :  For  notwithftanding  they  have 
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a  confiderable  degree  of  Thicknefs,  they 
appear  more  transparent  than  the  clearest 
Glafs,  and  would  almoft  evade  the  Sight, 
were  it  not  for  the  faint  Shadows  catt  by 
means  of  that  Thicknefs. 

Towards  the  End  of  the  Operation  the 
empty  Spaces  are  filled  up  with  Shootings 
from  fome  of  the  moft  detached  Parallelo- 
grams, which  protrude  themfelves  forwards, 
dividing  and  fubdividing  as  at  fy  and  that 
fometimes  to  fuch  a  Degree  of  Thinnefs 
and  Slendernefs  as  to  have  the  Termination 
of  their  Extremities  loft  to  the  Eye  by  rea- 
fon  of  their  exquifite  Tranfparency ;  this 
may  be  conceived  by  confidcring  the  FU 
gure  g. 


CHAP.    XXXIX. 

Salt  of  Peruvian  Bark. 

THE  few  Shootings  which  this  Salt 
produces  at  the  Edge  of  the  Drop 
are  of  no  regular  Figure,  but  refemble  thote 
at  a,  Plate  VII.  The  whole  Area  of  the 
Drop  l>ecomes  quickly  filled  with  great 
Numbers  of  Rhombi,  of  different  Sizes, 
extremely  thin  and  tranfparent,  wd.  b.  Some 
of  thefe  enlarge  greatly,  and  acquire  a  con- 
fiderable Thicknefs,  forming  themfelves  in- 
to Solids  of  many  Sides,    as  c  c.     Near  the 
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Conclufion  fome  Cryftals  of  Sea-falt  are 
formed,  as  d  d ;  and  likewife  a  few  odd 
triangular  Figures,  fuch  as  are  delineated  at 
e :  Thefe  and  the  Sea-falt  remain,  but  all 
the  other  Figures  break  away  and  foon  be- 
come destroyed  by  the  Air. 


CHAP.    XL, 
Salt  ^Liquorice. 

THIS  Salt  begins  fhooting  from  the 
Edge  ivith  a  Sort  of  Rhombic  Spicu- 
le, as  at  a>  "Plate  VII.  Some  four-branched 
Figures  like  thofe  of  the  Vitriols  do  here 
fometimes  arife,  but  moulder  away  before 
their  Ramifications  are  compleated,  leaving 
their  Stamina  in  the  JVlanner  reprefented 
b  6.  The  Middle  of  the  Drop  is  ufually  over- 
fpread  with  great  Numbers  of  Parallelo- 
grams, fome  exceedingly  tranfparent,  being 
mere  Planes ;  having  fometimes  one,  fome- 
times more  of  the  Angles  canted,  in  fuch 
fort  as  to  produce  pentagonal,  hexagonal, 
&c.  Figures.  Others  have  much  Thicknefs, 
and  form  Parallelipipids,  Prifms,  &c.  as  at  c. 
Some  of  the  plane  Figures  now  and  then' 
protrude  an  irregular  kind  of  fhooting,  ap- 
pearing very  odd  and  pretty,  vid.  d. 

CHAP, 
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CHAP.    XLI. 

Salt  of  Butcher's-Broom. 

ON  giving  a  fmall  Degree  of  Heat  to  % 
Solution  of  this  Salt,  Figures  will  be 
produced  from  the  Edges  of  the  Drop,  at 
pretty  large  Diftances  from  one  another, 
running  on  in  a  ftraitDiredfcion,and  becoming 
gradually  larger  and  more  clubbed  at  the 
End  towards  the  Center  of  the  Drop,  but 
terminating  in  fharp  Points  at  the  End  that 
is  next  the  Edge  :  which  is  a  Singularity 
peculiar  to  this  Salt. — Thefe  Figures  are  cu- 
rioufly  jagged  or  indented  on  every  Side  from 
End  to  End,  vid.  Plate  VIII.  b  b.  Some 
few  however  amongft  them  ihoot  out  from 
their  Sides  others  of  the  fame  Kind,  and 
thofe  again  other  ftill  fmaller  ones  ;  but 
both  in  the  primary  and  fecondafy  Branch- 
ings the  Shoots  appear  always  on  the  fame 
Side,  as  the  two  Configurations  d  d  may 
ferve  to  (hew. 

In  the  Middle  Part  of  the  Drop,  and 
wherever  there  are  Vacancies,  two  Sorts  of  re* 
gularCryftals  are  formed,  differing  each  from 
other  both  in  Size  and  Shape.  The  larger 
Kind  are  fglid,  and  feem  to  be  Tetrahedra 
having  their  uppermoft  Angie  and  the  Edges 
cut  off,  and  of  thefe  fome  are  re&ilinear  and 
others  curvilinear*    Thek  Production  is  a 

very 
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very  entertaining  Sight :  for  amidft  a  violent 
Agitation  in  the  Fluid,  numberlefs  Atoms 
being  feen  hurried  in  all  Directions,  they  rife 
on  a  fudden  diredtlv  upwards  from 'the  Bot- 
tom, in  the  fame  Snape  exadtiy  as  juft  now 
defcribed,  but  fo  minute  as  only  to  be  difc 
cernable  by  the  firft  Magnifier,  and  then  they 
increafe  in  Bignefs  every  Inftant,  under  the 
Eye,  till  they  appear  as  large  asin  thePiftufe  j 
where  at  c  c  and  in  the  Middle  of  the  Drop 
feveral  of  them  are  fhewn.— The  other  Sort 
of  Cryftals  are  very  minute,  being  when 
viewed  through  the  third  Magnifier  not 
kfrger  than  Carraway  Seeds ;  they  are  moftly 
Rhombs  or  Rhomboids,  fome  of  which  have 
the  two  oppofite  acute  Angles  cut  off  $  there 
are  befides  fome  Squares  and  Parallelograms* 
fee  a  a. 

After  every  thing  feems  over,  and  all  w* 
have  been  mentioning  begins  to  break  away*' 
it  frequently  comes  to  pais,  that  the  patient 
Obferver  is  prefented  with  fome  moft  ele-p 
gant  Configurations,  compofed  of  many  long 
Lines,  perfectly  ftrait  and  parallel  to  each 
other  j  every  fecond  or  third  whereof  has 
*t  one  End  a  folid  Cryftal  fliaped  like  the 
Head  of  a  Spear  or  Javelin.  All  the  Lines 
have  alfo  on  one  and  the  fame  Side  Num- 
bers of  fhort  Lines,  iffuing  out  at  right  An- 
gles, and  at  pretty  equal  Diftances,  to  about 
ialf  as  far  as  the  long  Lines  are  feparated 
from  one  another.    The  long  Lines  in  ge*- 

neral 
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neral  are  bounded  at  their  other  End  by  a 
[ingle  Line,  or  Bafe,  that  makes  a  right  An* 
gle  to  them  all :  a  little  Variation  i&  how-* 
sver  produced,  by  here  and  there  a  {hotter 
Line  that  runs  parallel  to  this  Bafe-— -The 
ibove  Defcription  will  be  underftood  by  con* 
Bdering  the  Configurations  e  e. 


G  H  A  P.    XLII. 
Salt  qf  Wormwood. 

THE  firft  Shootings  of  this  Salt  from 
the  Edges  of  the  Drop  appear  of  a 
confiderableThicknefs  in  Proportion  to  their 
Length  :  their  Sides  are  deeply  and  fharply 
jagged  or  indented,  being  made  up  of  many 
(bmewhat  obtufe  Angles;  and  their  Ends  are 

r)inted  with  Angles  of  the  like  Kind.  What 
now  defcribe  are  the  {ingle  Shoots  at  a% 
Plate  WW.  But  other  Shoots  frequently 
branch  out  from  thefe  original  ones,  and 
they  again  fend  forth  others,  making  all  to- 
gether a  very  pretty  Appearance,  via.  b  b.— 
Thefe  laft  Configurations  in  their  Figure  and 
Difpofition  bear  a  nearRefemblance  to  thofe 
of  Butcher's  Broom,  fhewn  at  d  d:  but  are 
larger  and  more  deeply  indented. 

The  Cryftals  of  this  Salt  are  very  diffe- 
rent from  one  another,  confifting  of  Squares, 
Rhombi,  Parallelograms,  equilateral  Hexa- 
gons, 
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gons,  fome  of  the  Figures  at  c  c  in  the  But* 
cbers  Broom,  a  Sort  of  Shuttle-like  Forms, 
and  feveral  irregular  Bodies  j  all  of  which 
will  be  beft  conceived  by  a  view  of  them  at  c. 
A  fmall  Degree  of  Heat  given  to  the  Drop 
produces  more  of  the  Configurations,  a  great- 
er Heat  more  of  theCryftals,  many  of  which 
are  at  firft  triangular,  but  foon  lofe  that 
Shape  :  and  indeed  the  whole  is  very  ipee- 
dily  deftroyed  by  the  Air,  —  This  and  the 
Subjeft  immediately  preceding  exhibit  no 
Cryflals  of  marine  or  common  Salt. 


CHAP.    XLIII. 

Salt  of  Tobacco. 

IF  a  moderate  Degree  of  Heat  be  given  to 
a  Solution  of  this  Salt,  its  firft  Shootings 
will  be  from  the  Edges  of  the  Drop,  in  len- 
der tapering  Figures  ending  with  very  (harp 
Points,but  at  confiderableDiftances  from  one 
another,  and  confequently  ,not  extremely 
numerous  :  along  with  tnefe  are  likewife 
formed  other  Figures  nearly  of  the  fame 
Kind,  but  intirely  detached  and  farther  with- 
in the  Drop,  and  contrary  to  the  former,  in 
the  Circumftance  of  having  their  thicker 
Ends  towards  the  Center  of  the  Drop  and 
the  (harper  pointing  towards  its  Edge. 
They  are  compleat  Figures  and  referable 
Needles,  or  rather  that  Sort  of  Nail  called  a 

Brad, 
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Brad,  which  has  its  Head  or  larger  End  flat. 
Both  thefe  are  rnewn  at  a,  Plate  VIII. 

When  a  little  more  Heat  has  been  given," 
other  Spicula  are  produced  from  the  Edge, 
whofe  Ends  fpread  on  either  Side  and  then 
terminate  in  a  Point :  and  which  have  all 
along  their  Sides  triangular  pointed  Cryftals, 
not  oppofite  to  one  another,  but  placed  aU 
ternately,  fo  as  to  reprefent  a  Zigzag  with  a 
Line  drawn  through  its  middle,  vid.  i.— The 
regular  Cryftals  of  this  Salt  are  produced 
in  the  middle  of  theDrop,  being  either  Hex- 
agons or  Rhombi,  as  at   c. 

When  the  Moifture  is  nearly  exhaled 
there  are  fometimes  feen  to  moot  from,  or 
rather  under  the  Spicula,  upon  the  Plane  of 
the  Glafs,  a  Representation  of  Leaves,  very 
finall  at  their  firft Appearance,  but  increafing 

fradually  to  what  is  fhewn  at  d,—- Thefe  I 
ave  &en  but  twice.  , 
A  violent  Agitation  may  be  difcovered  in 
the  Fluid  by  the  firft  Magnifier,  during  the 
whole  Procefs,  but  chiefly. at  the  Beginning, 
and  extremely  minute  Cryftals  riling  from 
the  Bottom. 

Oil  of  Tobacco  is  a  ftrong  Poifbn  to  many 
Animals  :  'tis  faid  a  Thread  wetted  there- 
with, and  drawn  by  a  Needle  through  the 
Skin  on  the  Back  either  of  an  Eel  or  Viper 
will  make  it  die  immediately.  This  I  have 
never  tried. 

N  CHAP. 
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CHAP.    XLIV. 

Salt  of  Carduus. 

THE  Cryftals  of  this  Salt  (For  it  flioots 
%  out  no  Configurations)  are  of  dif* 
fcrcnt  Sizes  andFigures  difperfed  every  whcrcf 
about  the  Drop.  Thofe  near  the  Edges  are 
very  minute  transparent  Parallelograms,  ap- 
pearing in  great  Numbers,  as  a  a$  PlateVIIh 
In  the  Middle  arife  larger  Cryftals,  fh&ped 
exattly  like  thofe  of  marine  Salt,  b  b.  There 
are  alfo  much  larger  cryftaline  Bodies,  form- 
ed here  and  there,  having  a  confiderable 
Thicknefs  and  Solidity,  and  confifting  of 
Hexagonal  and  Rhomboidal  Planes,  vid.  c  c* 
It  produces  like  wife  fome  odd  figured  Bodies^ 
which  may  be  feen  it  d  d4 

0 

CHAP,    XLV, 

>  Salt  of  Lavender. 

NO  Gonfiguratioas  are  produced  by  this 
Salt  and  the  laft,  that  feemingly  pulh 
from  the  Edges  of  the  Drop,  as  in  moft:  of* 
the  preceding  Kinds  i  but  many  regular 
Crjrftals  are  formed  in  every  Part  of  it,  after 
a  moderate  Degree  of  Heat  has  been  given 
t«tit.    Thefe  Cryftals  are  of  various  Figures, 
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*viz.  plain  Rhomboids,  having  dne  or  more 
bf  their  Anglfes  very  much  elongated,  (foas 
to  be  fometimes  twice  or  thrice  the  Length 
of  the  Rhomboids  from  which  they  iflue,) 
Rhombi,  Squares,Parallelipipidons,  andHex* 
kgons  with  unequal  Sides  *  or  rather  equila* 
teral  Triangles  with  their  Angles  cut  off.  1 1 
ftiort,  the  Figures  of  this  Salt  will  mtich  bet- 
ter be  comprehended  •  by  applyihg  to  the* 
Pi&ure,  Plate  VIII.  than  by  any  Defcrip* 
tidn  can  be  written* 


C  ti  A  P.    XLVL. 

Salt  ^Mugwort. 

AT  the  Beginning  riiany  find  Spicuta* 
of  different  Sizfes,  appear  at  and  about 
the  Sides  df  the  Drop,  along  with  other  flen-* 
der  Bodies  fomewhat  fwelling  in  the  Mid- 
dle* but  fharply  pointed  at  each  End*  vidi 
a  a,  Piatt  VI1L  Triangular  folid  Cryftals, 
and  various  other  Figures,  are  alfo  formed 
here  and  there  as  reprefented  in  the  Picture* 
&ut  the  moft  remarkable  Paft  of  this  Subject, 
is  a  very  elegant  Sort  bf  Configuration  to* 
Itfards  the  Middle  of  the  Drop,  as  at^  f  dnd 
likewife  Shootings  of  the  fame  Kind  from 
iteEdge,  that  refemble  the  Branches  of  feme 
Plant*  rifing  fingle,  with  Leaves  regvdarly 

N  2  difpofe4 
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difpofed  on  both  Sides  of  each  Stem,  as 
iliewn  by  the  other  b. — In  the  Middle  of 
the  Drop  at  c  are  Figures  of  another  Form 
which  are  very  lingular  and  pretty.  Thefe 
all  break  away  and  become  confufed  very 
foon  after  they  are  formed* 


CHAP,    XLVIL 

Salt  of  Hartshorn. 

ON  the  Application  of  a  very  fmall  De- 
gree of  Heat,  Salt  of  Hartihorn  fhoots 
near  tue  Edges  of  the  Drop,  into  folid  Fi- 
gures fomewnat  refembling  Razors  or  Lan- 
cets where  the  Blade  turns  into  the  Handle 
by  a  Chip,  as  at  d>  Plate  IX.  This  Appear- 
ance is  however  wholy  owing  to  the  Junction 
of  a  fmallcr  and  larger  Body  at  their  fmaller 
Ends,  in  either  a  right  or  an  acute  Angle,* 
as  will  be  evident  on  confidering  fome  of 
thefe  Bodies  that  appear  fingle. 

The  Configurations  of  this  Salt  are  pro- 
duced with  great  Velocity,  and  are  Figures 
fome  what  opake,  fhooting  from  the  Edges 
of  the  Drop,  on  both  Sides  a  main  Stem, 
and  with  a  kind  of  Regularity,  rugged 
Branches  like  thofe  of  fome  Sort  of  Coral, 
<vid.  a  a.  But  fometimes  inftead  of  Branches 
on  both  Sides  the  main  Stem,  {harp  Spicula% 
fome  plain  and  others  jagged,  are  protruded. 

to 
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ip  a  confiderable  depth  on  one  Side  only,  as 
at  b. 

As  the  Fluid  exhales,  and  the  Attra&ion 
of  the  Particles  becomes  more  ftrong,  fome 
one  of  the  branching  Figures  generally  ex- 
tends to  a  great  Length,  producing  on  one 
Side  Shoots  that  are  rugged  and  irregular  likp 
thofe  in  the  fmaller  Figures  at  a  a,  and  on 
the  other  Side  a  curious  regular  and  delicate 
Sort  of  Branches,  refembling  thofe  of  fome 
Plant,  with  elegant  fmall  Leaves  in  the  Man~ 
her  fhewn  at  c. 

CHAP.    XLVIII. 
Salt  of  Urine. 

A  Solution  of  this  Salt  (hoots  from  the 
Edges  of  the  Drop  long  Parallelo* 
grams  in  the  Manner  of  Nitre;  but  with  this 
Difference,  that  Nitre  produces  folid  hexa- 
gonal Pillars,  cut  off  obliquely  at  their  Ends, 
in  the  Figure  of  a  ChifTel  $  whereas  thefe  are 
only  plain  ftiperficial  Parallelograms,  whofe 
Ends  are  flat,  as "  Ar,  Plate  IX.  But  in  other 
Places  along  the  Sides  of  the  Drop  folid  An- 
gles are  formed,  that  are  feemingly  the  Ru- 
diments of  common  Salt,  {yid.  b.)  though 
Neither  this  nor  Salt  of  Hartfhorn  afford  any 
Regular  Cryftals  of  common  Salt, 
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Some  of  the  Parallelograms  increafe  much 
in  Size,  and  fpread  themfelves  in  the  Mid- 
dle, fo  as  to  change  their  firft  Figure,  and  be- 
come three  or  four  times  bigger  than  the 
reft  :  and  thefe  have  a  dividing  Line  that 
runs  through  their  whole  Length  from  End 
to  End,  whence  iflue  other  fhort  Lines,  at 
fmall  Diftances,  oppofite  to  one  another,  all 
pointing  with  the  lame  Degree  of  Obliquity 
towards  the  Bafe,  as  may  be  feen  at  c  c. 

Among  thefe  enlarged  Figures  fome  few 
/hoot  ftill  forward  and  tapering  towards  a 
Point  \  bvjt  before  they  form  one,  fwell  again, 
and  begin  as  it  were  a-new  :  and  thus  they 
proceed  feveral  tiines  before  their  compleat 
Figure  is  finifhed,  which  is  at  laft  a  kind  of 
long  fharp-pointed  Body  con^pofed  of  morq 
or  fewer  Joints  as  at  d  d. 

After  the  whole  Procefs  feems  at  an  End, 
jnany  fmall  Branches  form  themfelves  on 
the  Surface  of  the  Glafs,  as  in  the  precedr 
ing  Salt,  ( jee  the  Picture,)  though  their 
Figure  is  not  juft  the  fame.  — •  All  the 
above  defcribed  appear  when  a  very  mods- 
rate!  Degree  of  Heat  is  given,  and  theDrop  is 
applied  to  the  Microfcope*  as  foon  as  any  of 
the  S^lts  cryftalized  are  feen  white  about  the 
Rim.  But  the  Figures  1,  2,  3,  4,  5,  6,  are 
the  regular  folid  Cryftals  of  this  Salt,  when 
it  is  let  diflblve  \n  the  Air,  an4  no  Heat  at 
§11  is  given* 

CHAP, 


CHAP.    XLEC. 

Salt  ^Millepedes,  0rWoqd-Lice, 

THIS  Salt  fhoots  from  the  Edges  In 
a  Manner  very  beautiful,  and  differ 
rent  from  any  otherKind  ypt  obfgrved.  It  be- 
gins by  ifluing  from  the  extreme  Edgp  of  the 
Prop  in  many  Lines  parallel  to  one  another, 
but  in  a  very  oblique  Direction  to  the  Llrifc 
that  borders  the  Drop  ;  and  other  parallel 
Lines  are  produced  from  thefe,  in  an  Angle 
fbmewhat  more  than  right  to  them,  the  Ant 
gles  of  which  are  not  (harp  but  rounded,^ 
ft  c  d,  Plate  IX.  Many  tranfparent  Paral- 
lelograms of  various  Length  and  Size  an* 
formed  by  thefe  Lines,  fome  whereof  after- 
wards ihoot  forwards  into  long  Spike?  whicfy 
fpread  at  the  Sides  with  irregular  Edges,  as 
at  d  d.  In  the  mean  while  other  fhof  t  Lioes 
proceed  outwards  fropi  the  very  Edge  of 
the  Drop,  in  a  Dire&ion  quite  contrary  to 
thofe  we  fpoke  of  firft,  making  the  Bordep 
of  the  Drop  appear  very  prettily  ferrated  or 
fringed,  as  may  be  fpen  at  the  Bottom  of  the 
Configurations  a  c  d.  Another  Sort  of  re? 
gular  Figures  are  likewife  produced  frpm  the 
{Sides  of  the  Drop,  in  the  Manner  of  thofe 
b  b.  When  the  Operation  is  nearly  ended, 
there  arife  abundance  of  long  Spicule?  that 
f ange  themfelves  fomewhat  in  tji?  Form  of 

N'4  ?laats< 
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Plants,  filling  up  moft  of  the  vacant  Places 
in  the  Drop  as  the  Picture  (hews.  This 
Salt  has  but  one  Sort  of  regular  Cryftals, 
which  is  hexagonal,  and  appears  as  at  e. 


CHAP.    L 
RHEUM, 

WHEN  People  get  what  they  call  a 
running  Cold,  it  is  not  unufual  for  a 
thin  clear  Humour  to  be  difcharged  through 
the  Noftrils,  in  fo  confiderable  Quantity  as 
to  wet  feveral  Handkerchiefs,  and  even  to 
fall  from  the  Nofe  in  Drops,  if  not  prevent- 
ed by  frequently  wiping  it  away.  This 
Humour  is  wnat  I  mean  by  Rheum. 

Being  myfelf  very  fubjeft  to  this  Diforder, 
which  is  commonly  preceded  by  a  Senfa-* 
tion  of  Fulnefs  and  Rigidity  in  the  Mufcles 
of  the  Head  and  Face,  and  attended  with 
much  Heat,  Rednefs  and  Sorenefs  of  the 
Noftrils  andParts  immediately  adjoining,  du- 
ring the  Difcharge,  (which  continues  com- 
monly three  Days,  $t  the  End  whereof  it  be- 
gins to  thicken  and  become  lefs  acrid : )  I  was 
defirous  to  know  whence  this  limpid  Hu- 
imour  could  produce  fo  much  Irritation  and 
s  Uneafinefs  $  and  as  a  very  little  Confideration 
made  me  fuppofe  it  muft  be  owing  to  its  be- 
jpg  loadpd  witfi  pungent  Salts  of  fome  fori 

or 
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$r  other,  I  took  the  firft  Opportunity  of  ex- 
amining it  by  the  Microfcope,  and  had  the 
Pleafure  then,  and  many  times  fince,  to  find 
my  Conjecture  confinped  by  undeniable  De- 
monftration. 

For  this  Rheum  is  fo  faturated  with  Salts, 
that  a  Drop  on  Slip  of  a  Glafs  will  foon 
fhoot  in  a  very  beautiful  and  furprizing  Man- 
ner, either  with  or  without  Heat :  but  if 
heated  to  about  the  Warmth  of  Blood,  and 
then  placed  under  the  Eye,  many  lucid  Spots 
or  rather  Points  will  be  feen  rifing,  and  in- 
creafing  gradually,  till  their  Form  fhews  it- 
felf  to  be  quadrangular,  with  two  tranfparent 
Diagonals  cr offing  one  another,  fee  a  and  dd9 
Plate  IX.  Thefe  Diagonals  fhoot  foon  a£r 
ter  far  beyond  the  Square,  protruding  other 
Lines,  at  right  Angles;  from  their  Sides  ; 
(vid.  cc.)  which  other  Lines  produce  ftill 
fmaller  ones  from  their  Sides  alfo,  in  the  Or- 
der of  the  firft ;  and  thus  they  go  on  to  form 
Configurations,  whofe  Elegance  of  Beauty 
nothing  but  feeing  them  can  give  an  ade- 
quate Idea  of :  tho'  till  the  Reader  can  him- 
felf  make  the  Experiment,  q.  Reprefentation 
of  their  general  Figure  is  fhewn  b  b>  and  in 
other  Places  of  the  Drop  t  where  great  Num*- 
bers  appear,  in  their  feveral  Gradations,  and 
after  their  ufualManner,  filling  up  almoft  the 
whole  Space. 

The  fine  Branchings  in  a  little  while  break 
«way>  but  the  central  Squares  remain   like 

d  d* 
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4d.— Some  Figures  at  their  firft  Beginning 
rife  in  the  Shape  of  Crofles,  which  Ap- 
pearance is  owing  to  the  Shootings  from  tnq 
Corners  of  the  littje  Squares,  before  they  are 
large  enough  to  be  vifible  even  by  the 
deepeft  Magnifiers,  The  Number  of  main 
Branches  in  each  Configuration  is  moft  com- 
monly four,  but  fpme  are  found  with  five  or 
piore :  the  Branches  likewife  are  fometimesi 
curved;  but  thefe  two  Cafes  \  iake  to  be  ra- 
ther accidental  than  natural, 

When  a  Drop  of  Rheum  is  fet  to  cryfta-r 
lize  without  any  Heat,  inftead  of  branched 
Configurations  over  the  whole  Area,  as  irf 
the  above  Defcription,  fuch  are  formed  only 
jn  the  Middle  \  but  about  the  Edges  Plants 
like  Figures  are  produced,  {hooting  feveral 
Stems  from  one  Point,  and  refembling  a 
Kind  of  Sea-Mofs,  vid.  E.  Branchings 
Jbmewhat  of  this  Kind  are  fhewn  in  Salt  of 
Hartfhorn. 

Thefe  Experiments  fhew,  that  upon  takr 
ing  Cold  the  Humours  become  overcharged 
with  Salts  :  how  they  get  there,  and  by  what 
Means  they  may  be  difcharged,  is  a  Matter? 
well  worth  Enquiry  -,  but  fuch  Difquifitions 
muft  be  left  to  the  Gentlemen  whofe  im* 
mediate  Profeffion  it  is  to  ftudy  the  various 
Piforders  of  the  human  Body  and  their  Cure^ 
J  may  however  prefume  to  fay,  that  as  all 
Solutions  of  Salt  become  gradually  weaker, 
find  may  be '  rendered  quite  infipid  by  the 
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^ffiifion  of  a  watry  Fluid  $  therefore,  inCafes 
of  thisNature,the  frequent  drinking  of  warm 
Gruels,  Teas,  and  fuch  fmall  watry  Liquors? 
muft  in  likeManner  gradually  dilute,  feparate, 
pud  dilperfe  the  acrid  Sal  ts,  and  be  probably 
•  the  moft  ready  Means  of  carrying  them  off 
either  by  Urine  or  Perfpiration. 

Qyere.  May  we  fuppofe  thefe  Salts  to 
have  been  abforbed  from  the  external  Air  at 
the  Time  of  catching  Cold  *,  or  to  have  ex- 
Jfted  previoufly  in  the  Body,  tho'  fheatjied 
'&nd  harmlefs  tUl  let  loofe,  put  in  Motion  and 
rendered  acrid  by  thg  retainedMatter  of  Per-r 
fpiration  :  as  feems  to  be  the  cafe  in  moft  of 
the  animal  Juices  when  tending  to  Putri? 
faction  ? 

1 

*  Mr.  Trthe  fays,  in  his  Ejfoj  on  the  Art  of  Healing  whcr$ 
Ke  fpeaks  of  taking  Cold ;  "  fho'  every  one  knouts  that 
f  *  Colds  proceed  from  receiving  the  Air  into  pur  Bodies  im- 
f*  properly,  yet  few  con&der  the  State  of  the  Air,  as  abound- 
f  ing  at  one  Time  with  all  the  means  of  reftoring  Health  to 
*•  us  and  all  the  reft  of  the  Creation,  and  at  another  as  con- 
ff  taining  in  it  the  Caufes  of  Plagues,  PefHlence  and  Famine, 
«*  by  its  occaiioning  Death  to  Cattle,  and  Blights  50  all  the 
j  Fruits  of  the  Eartl}.  1>  Pag.  147,  148. 
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Of  CaMPHIRE. 

CAMPHIRE  is  a  fort  of  refinous 
white  Subftance,  either  exfuding  from 
certain  Trees  in  the  Iflands  of  Borneo,  Ja- 
va, Japan,  and  other  Parts  of  the  Ea/i- 
lndies,  or  intermixed  with  the  woody  Fibres 
in  the  Bodies  and  Roots  of  fome  Trees 
growing  in  thefe  Countries.  —  It  is  not  fo- 
luble  in  Water, .  but  diflblves  readily  in  Spi- 
rit of  Wine,  from  which  faturated  therer 
with  my  Experiments  have  been  all  made. 
If  any  Heat  be  given  it  muft  be  very 
gentle,  and  the  Microfcope  and  Eye  ap- 
plied as  foon  as  poflible ;  for  the  Shootings 
Form  fo  quick  they  will  otherwife  efcape 
the  Sight.  They  radiate  from  a  Center, 
either  with  fix  or  four,  rarely  vyith  five 
Branches,  whofe  Length  is  nearly  equal: 
each  Branch  is  feather'd  with  fine  Lines 
that  diminifh  gradually  to  a  Point,  whereby 
the  Figures  have  greatly  the  Appearance  of 
flakes  of  Snow ;  and  the  Points  of  fome 
filling  the  Vacancies  between  thofe  of 
others,  fmall  are  the  Spaces  that  are  left 
uncovered.  Some  few  fingle  Branches  are 
produced  about  the  Edges  of  the  Drop.  A 
pretty  good  Reprefentation  of  thefe  very  de-* 
licateConfiguratiQns  may  be  fe^n  in  th§  Xlth 
Plate.  If 
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If  no  Heat  at  all  be  applied  there  will 
be  more  Time  to  examine  the  Configura- 
tions ;  nor  even  then  will  much  Patience 
be  required,  for  the  Camphire  and  Spirit  of 
Wine  are  both  fo  volatile,  that  if  the  Drop 
be  fpread  thin,  they  will  foon  begin  to 
form,  and  quickly  after  they  vanifli  quita 
away. 

Camphire  is  of  great  Service  when  by 
any  Accident  too  large  a  Dofe  of  Opium  has 
been  taken. 


■■  1 1 
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Of  Manna. 

HIS  fweet-tafted  Salt  is  theConcre- 

__     tion  of  a  Juice  iffuing  from  a  kind 

Afh  Tree  during  the  Heat  of  Summer: 

*that  from  Calabria  is  accounted  beft.     It 

eafily  diffolves  in  Water  made   fomewhat 

hot,  and  a  Drop  of  the  Solution  is  a  very 

pretty  Object  for  the  Microfcope. 

Its  firft  Shootings  are  Radiations  from 
Points  at  the  very  Edge  of  the  Drop  :  The 
radiating  Lines  appear  opake,  but  extreme- 
ly flender,  vid.  a  a  a,  Plate  XI.  Amongft 
thefe  arife  many  minute  tranfparent  Co- 
lumns, whofe  Ends  grow  wider  gradually 
as  they  extend  in  Length,  and  terminate  at 

laft 
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laft  with  fome  degree  of  Obliquity,  &  /; 
All  the  Figures  round  the  Edges  being  form- 
fed  inClufters,  and  making  but  half  a  Circle* 
bear  a  near  Refemblance  to  Bundles  of 
fpun  Glafs* 

Some  few  Figures  radiating  from  a  Cen*  ; 
ter  every  way,  and  circumfcribed  by  an  <; 
Out-line,  are  produced  within  the  Drop,  in  ] 
the  manner  fhewn  d  d. 

But  the  ffioft  furprizing  and  elegant  Con- 
figuration is  cdmpofed  of  many  Clufters  of  I 
Radiations  fhooting  one  from  another  over  ; 
great  Part  of  the  Drop,  and  making  all  to* 
gether  a  Figure  n6t  unlike  a  certain  very 
beautiful  Sea-Plant*  Vid*  C.  The  regular 
Cryftals  may  be  feen  at  e. 

The  Manna  I  examined  was,  I  believe* 
genuine  -,  but  I  am  told  a  great  deal  is  made 
abroad,  and  fome  in  EitgTand*  by  an  artful 
Compofition  of  Honey,  Glaubers  Salt,  and 
perhaps  fome  other  Ingredients;  A  late 
Writer  fuppofes  they  make  it  abroad  of  Ho* 
ney,  Sugar,  and  the  Juice  of  a  Tithymal  of 
Spurge.*     It  is  worth  obferving,    that  in 

thtf 

*  Chriflopb.  a  Cojfa  fays>  that  he  faw  a  JiQltiovt  Mataat 
fold  at  OrtOuzj  which  was  alfo  carried  into  feveral  Pftmncfcs 
of  Perfia,  in  larger  Flakes  and  not  fo  white  as  the  genuine  J 
but  it  was  cheaper,  and  purged  violently.  And  he  was  in- 
formed of  its  Compofition  by  a  certain  Braclman*  <w*.  white 
Starch,  fome  true  Manna,  Scammony,  a  Kind  of  Seed 
brought  from  Bengal  by  the  Name  of  Vifa,  the  Powder  of  a 
Koot  called  Ddnte%  andfome  Sugar,  mixed  together  with  tf 
little  perfumed  Water,   and    expofed  to  the    Son.  —  -r- 

Mejkt 
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The  Vegetation  of  Metals.  j$  j 

the  Midft  of  the  largeft  Flakes  of  Manna 
little  Twigs  are  frequently  found,  not  thick- 
er than  Straws,  round  which  the  Manna 
feerns  to  adhere  as  Tallow  does  round  a 
Wick  that  is  dipped  therein. 

N.  B.  I  fhould  here  direft  an  Examina* 

* 

tion  of  Sugary  but  could  never  find  4 
way  of  bringing  it  to  fhoot  or  cryfta* 
lize  before  the  Microfcopi.  All  bthef 
Salts  after  Evaporation  will  fhoot  theirf 
,  Cryftals  in  a  cool  Place,  but  Sugar  re* 
quires  a  hot  Stove  to  mkke  it  cryfta- 
lize.  The  Figure  of  its  Salts  candy ed 
may  be  feen  in  Plate  XIV;  of  the  Mi* 
crofcope  made  eafy* 


CHAP,    Lilt. 

Concerning  the  Vegetation  of  Metals* 

AFTER  \yhat  has  been  already  fhewti 
dnd  defdibed,  the  confederate  Reader 
Will  be  at  no  great  Lofs  to  judge  of  what 
"Writers  commonly  call  the  Vegetation  of 
Metals y  and  the  Refuf citation  of  Plants,  both 
Which  I  ihall  treat  of  briefly. 

Wheft 


Mtfu*  likewife  mentions  Ae  adulterating  of  Manna  with  Su- 
gar and  the  Leaves  of  Sen*  :.  but  adds,  that  this  Fraud  difco; 
ten  itfdf  by  its  growing  foft  and  liquifying, 


\l)i         The  Vegetation  of  Metals. 

When  any  Metal  is  diffolved  in  a  Med* 
ftruum,  Multitudes  of  its  feparated  and  very 
minute  Particles  are  fufpended  in  the  Men- 
ftruum, as  are  likewife  the  Particles  of  its 
Salt  or  Vitriol.  In  this  Mixture,  wheft 
fet  to  reft,  many  of  the  fait  or  vitriolic  Par- 
tricles  are  brought  together,  after  a  while, 
by  Precipitation  and  Attraction,  carrying 
with  them  Particles  of  the  Metal ;  and  form 
Cryftals,  in  Figures  peculiar  to  the  Metal 
diffolved :  viz.  Lead  produces  Cubesj  Tin 
quadrilateral  Pyramids,  Copper  produces  ob- 
lique-angled Pairallelipipids,  and  irtffcrhom- 
boidal  Cryftals.  This  is  the  Cafe  of  one 
Metal  diffolved  fingly  in  a  Menftruum  with- 
out any  Mixture ;  and  no  farther  Altera- 
tion happens  by  keeping,  than  that  mote 
Cryftals  will  form  like  the  firft,  or  that  the 
firft  become  enlarged,  by  the  Precipitation 
and  Attraction  of  more  of  the  vitriolic  Salt : 
Perhaps  too  fome  of  the  metallic  Particles(if 
it  has  been  over-charged)  will  be  found  at 
the  Bottom  of  the  Fluid*  though  great  Part 
of  them  will  always  remain  fufpended. 

But  if  different  Metals  or  metallic  Sub^ 
fiances  be  diffolved  in  the  fame  Menftruum, 
or  in  different  Menftrua,  and  afterwards 
mixed  together  :  or  if  other  Fluids  be 
poured  into  any  Solution  of  a  Metal  or  Mi- 
neral, the  fufpended  metallic  and  vitriolic 
Particles,  having  different  degrees  of  At- 
traction and  Gravity,  are  precipitated  and. 

-     attrafted 
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Attracted  by  one  another  in  a  Variety  of 
complicated  Directions,  and  unite  in  Confi- 
gurations extremely  wonderful  and  pretty* 
Some  Productions  of  this  Sprt  have  been 
difcovered  by  Accident*  and  called  the  Ve* 
getation  of  Metals,  and  many  more  mighf 
Undoubtedly  be  found,  were  Trials  made 
with  Mixtures  of  different  metalline  Bodifc? 
and  different  Menftrua.  I  fhall  give  a  few 
Examples  of  fuch  metallic  Configurations* 

Arbor  Diana,  or,  the  Silver  Tree. 

Diffolve  an  Ounce  of  fine  Silver  in  four 
Ounces  of  Aqua  Fortis :  diffolve  likewife 
in  one  Ounce  of  Aqua  Fortis  as  much  Quick- 
filver  as  it  will  bear :  mix  the  two  Solution^ 
in  a  clear  Gkfs  with  a  Pint  of  Water,  flop 
it  clofe,  and  after  a  Day  it  will  begin  to  grow- 

Or,  diffolve  in  Aqua  Fortis  of  pure  Silver 
one  Dram ;  put  to  the  Solution*  of  diftill'd 
Vinegar  and  Water  each  one  Ounce  :  filter 
and  add  one  Ounce  and  a  half  of  Qjjici> 
filverj  mix,  and  Alike  the  whole  fome  time, 
in  a  round  clear  Glafs  Veflet* .  flopping  the 
Mouth  clofe  with  your  Finger.  Standing 
quiet  24  Hours  it  will  {hoot  into  Branches 
of  various  Figures. 

Monf.  Homberg  tells  a  way  of  produc- 
ing a  metallic  Tree  much  fooner*  after  the 
Preparations  are  got  ready.  —  MaJce  four 
Prams  of  fine    Silver  into   sin  Amalgama 

O  without 
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without  Heat,  ^ykh.,two  Drams.  x>f  Quick-* 
filver V  "diffolve  Ihls  Amalgama\in  four 
Ounces  of  Aqua  Fortis :  pour  the  Solution 
into  twelve  Paris,.  Pints  (about  three  Gal- 
lons) of  common  Water  ;  ftir  it  well  together 
and  keep  it  in  a,  Glafs  Veffel  well  ftop'd. 
To  about  an  Ounce  of  this  Water,  in  a  fmall  ' 
clear  Phial,  put  the  Quantity  of  a  fmall  Pea 
of  the  common  Amalgama  of  Gold  or  Sil- 
ver, which  fhould  be  as  foft  as  Butter. 
Let  the  Phial  ftand  a  few  Minutes,  and 
you  will  fee  fmall  Threads  or  Filaments 
riling  perpendicularly  from  the  little  Bulb  of 
Amalgama,  and  thrufting  out  from  their 
Sides  little  Branches  in  form  of  a  Tree.  The 
Bulb  of  Amalgama  will  grow  hard,  and  he 
like  a  Pellet  of  white  Earth,  but  the  little 
Tree  will  be  of  a  bright  Silver  Colour.-— 
The  flronger  the  firft  Water  is  made,  the 
fooner  formed  and  fuller  of  Branches  will 
the  Tree  be. 

Albertus  Magnus  is  faid  to  have  produc- 
ed a  metallic  Tree  before  the  King  of 
France j  while  he  fat  at  Dinner ;  I  fuppofc; 
by  fome  fuch  Method, 

Arbor  Marti s,  or,  the  Iron  Tree. 

■"  Diffolve  Iron  Filings  in  Spirit  of  Nitre, 
pour  on  Oil  of  Tartar  per  deliquium>  and  a 
fort  of  Branches  will  be  formed  and  adhere 


to 
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to  the  Surface  of  the  Glafs,  reprefenting 
Leaves  aiufFloWets. 

Arbor  Veneris,  or,  the  Copper  Tree], 

The  feeming  Vegetation  of  Silver  and 
Iron  juft  before  defcribed,  I  give  from 
other  Writers ;  but  this  of  Copper  is  I 
.  believe  ihtirely  a  new  Difcovery  :  and  I 
can  affirm,  from  toy  own  Experience,  that 
it  is  extremely  Wonderful  and  pretty,  and 
made  with  little  Trouble. 

In  half  ah  Ounce  of  Aqua  Fortis,  let 
a  bright  Halfpenny,  or  fome  fmall  -J-  Piece 
6f  clean  pure  Copper  remain  for  about 
twelve  Hours,  and  then  take  it  out,  Diffolve 
a  little  Quitk-jifoer  in  as  fmall  a  Quantity 
as  you  can  of  the  fame  or  ftronger  Aqua 
Forth.  The  Solution  willbe  white,  and 
like  Flour  and  Water ;  at  which  Inftant  it 
muft  be  put  into  the  firft  Liquor,  which  will 
immediately  become  of  a  lovely  blue,  and 
throw  down  fomething  of  a  white  Sediment, 
but  have  very  little  Body  or  Confidence. 
Have    ready    fome  Salt  Ammoniac   finely 

O  2  powdered, 

f  Tho*  Aqua  Fortis  alb  on  the  Filing*  of  Copper  fatter 
than  it  can  on  a  Lump  of  that-Metal,  I  have  by  Experience 
fbtind  that  very  (mall  Particle*  of  Iron  robbed  from  the  File, 
and  mixed  with  tho  Copper  Filings,  do  nodi  Prejudice  to 
the  Experiment. 

As  Pnmes  anting  rrom  the  Solutions  of  Metals  in  Jq** 
Fcrtis%  &c.  are  difiigriaablc  and  nnwholefant,  *t»  adrifeaWe 
to  make  them  m  the  open  Air,  and  to  placed  that  the  Wind 
■»/  blow  the  Fames  from  yoa. 
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powdered,  :whqreof  put  in  a  very  little  at  a 
Time  ;  ftirring  it  about  till  it  diflblves, 
makes  the  Mixture  of  a  blueifh  white,  and 
gives  it  a  Confiftence  like  to  Starch  9  which 
Condition  fhews  it  fit  for  your  Purpofe. 

File  bright  any  fmall  Piece  of  Iron, 
(the  pointed  End  of  a  Nail  about  an  Inch 
hi  length,  or  a  fmall  Nail  of  that  length 
called  a  Brad*  does  as  well  as  any  thing) 
place  it  on  the  Middle  of  a  Piece  of  clear 
Glals  of  two  or  three  Inches  in  width :  then 
ftirring  the  Mixture  with  a  Quill,  let  a 
Prop  fall  from  the  End  of  the  Quill  upon 
the  Iron,  atid  yet  it  therewith  all  over,  (or 
dip  the  Iron .  in  the  Mixture,  before  you  lay 
it  on  the  Glafs,  till  it  appears  of  a  Copper 
Colour,)  add  another  Drop  or  two  of  the 
Mixture,  and  with  your  Quill  fpread  it  to 
equal  Diftances  from  every  fide  of  the  Iron, 
jn  Inch  or  more,  laying  it  fo  thin  as -to 
be  traniparept.  Let  it  remain  quiet  in  4n 
horizontal  Volition,  and  in  a  little  while 
you  will  difcern  with  the  naked  Eye  Rami- 
fications of  the  pureft  Copper  fhooting  from 
the  Sides  of  the  Iron,  reiembling  the  moil 
e;legant  Branchings  feen  in  Mocha  Stones, 
(which  may  perhaps  be  produced  by  Mix- 
tures in  the  Earth  foiriewhat  a-kin  to  theie) 
Or  like  fome  of  the  moft  minute  and  deli- 
cate Sea^mofles.  They  will  grow  continu- 
ally larger  for  .Hours  or  Days,  in  propor- 
tion to  the  Eyto&fion  *>f  the  LiaUor  round 

■    ■  •    ■  '  ■     *  ^^  Aft*,  a 
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the  Iron.  For  the  Copper  Pattitks'i&ozt  in 
the  Fluid,  being  firft  of  all  attracted  to  cer-* 
tain  Points  in  the  Iron,  and  afterwards  at- 
tracting one  another  in  an  orderly  Succeffi- 
on,  arrange  themfelves,  by  the.  Influence" 
and  Co-operation  of  the  Sialts  wherewith 
they  are  now  joined,  in  fuch  manner,  as 
to  compofe  by  juxta-pofition  &  Refemblanca 
of  the  moft  regular  and  beautiful  Vegetation. 
And  this  Attraction  and  Formation  of  new 
Branches  feems  to  go  on,  until  all  the  Cop- 
per Particles  in  the  Fluid  are  attracted  and 
difpofed  by  one  another  in  the  fame  wonder- 
ful Direction  a:id  Order. 

Left  I  fhould  not  have  exprefled  myfelf 
with  fufficient  Clearnefs  to  be  perfectly  un- 
derftood,  I  have  given  a  Drawing,  taken 
with  confiderableExaCtnefs,  of  one  of  thefe 
Productions,  which  how  lies  before  me,  and 
has  been  growing  four  Days  :  ( fee  Plate 
the  laji)  this  will  fhew  the  Manner  of  plac- 
ing theNail,  and  fpreading  the  Liquor  round 
if,  and  likewife  what  may  be  expeCted  from 
it*  The  Drawing  is  not  magnified,  but  the 
real  Size  of  the  ObjeCt,  which  is  large  enough 
to  be  feen  plainly  by  the  naked  Eye. 

The  chief  Difficulty  in  this  Experiment  a- 

rifesfrom  the  greatDifferenceintheStrength 

and  manner   of  the    Aqua  Fortis's   being 

prepared  .  act    different  Shops,  and  even  at 

,::    y  the 

O  3 


the  fame  Shop  at  different  Tk^Sff  ■:  wfcich 
is  th*Reafon  Impute  never  e^^Wafcertaia 
by  Weight  the  juft  Proportion  of  t)xe  #kr- 
r*rjr  and  &#  Ammoniac  5  that: , depending 
on  the  Strength,  and, Competition  of.  the 
Aqua  Fortis ;  and  therefore  will  admit  of  no 
other  Rule,  than  pfrferving  ^ie  Colour  and 
Confidence  of  the  Mixture,  which  if  not 
white .  enough  wants  Mercury  >  and  if  too 
thin  wants  Salt  Ammoniac  y  or  both.    But 
as  neither  of  thefe  muft  be  in  Quantity 
to  weaken  much  the  Solution  of  Copper/tis 
advifeable  to  ftjur  them  in  by  a  very  little  at 
a  Time.    As  much  of  the  Solution  of  Mer* 
cury  as  may  amount  to  about.  /,  part  of  the 
whole,  and  four  or  five  Grains  of  Salt  Am-, 
moniac  to  half  an  Ounce  of  Aqua  Fortis,  is 
ufually  near  the  Mark,  If  right,  after  (land- 
ing a  little,  a  thick  white  creamy  Matter 
rifes  to  the  Top,  a  white  Sediment  falls  to 
the  Bottom,  and  the  Middle  is  a  fine  trans- 
parent blue  Liquor.     When  ufed  it  muft  be 
ftirred  together,  and  employed  before  it  Sepa- 
rates :  and  when  fpre^d  upon  the  Glafs  it  ap- 
pears of  a  blueifh  white  $  which  Ground  is 

f  Some  Aqua  Forth  I  bought  became  in  diflblving  Cop- 
per not  of  a  blue  but  of  a  green  Colour  ;  but  on*putting  in 
the  Mercury  it  changed  to  a  mod  lovely  blue,  and  made  tie 
tefl  Mixture  I  ever  had  ;  for  it  might  be  feen  to  vegetate 
in  a  Minute's  Time:  and  produced,  in  a  few  Hours,  vigorous 
Branches  of  an  Incfc  in  Length.  But  there  is  feme  Nicety  re- 
quifue  in  the  Management  of  the  Mercury  ;.  for  the  Minute 
it  is  diflblved  by  the  Aqua  Fortis ,  even  before,  the  Fermenta- 
tion is  quite  over,  it  muft' be  mixed  with  the'Sdiition  of  Cop- 
per, or  elfe  it  will  concrete  intp  a  white  Subftance  like  Salt* 
and  never  mix  intimately  with  the  Copper  Solution. 
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fo  fine  a  Contraft  to  the  Colour  of  the  Cop- 
per, that  when  the  Branches  are  formed  it 
looks  like  the  fine  ft  Media  Stone:  and  a  Jewel- 
ler to  whom  I  fhewed  one  bf  thefePrc^dUdi- 
ons  told  me,  a  Stone  like  that  would  be  worth 
an  hundred  Guineas. 

This  Experiment  feems  of  great  Impor- 
tance ;  ferving  to  explain  how  Ramifications 
of  a  like  Appearance  are  produced,  either  on 
the  Surface  or  in  the  Fiflures  of  Slate,  Flints, 
Agates,  MochaStones,  Florentine  Marbles,  &c. 
and  perhaps  even  in  their  very  Subftance  at 
the  Time  of  their  Formation,  by  the  Inter- 
mixture of  faline  and  metalline  Particles;  and 
.alfo  how  Metals,  diffolved  by  and  incorpo- 
rated with  thfc  faline  Juices  of  the  Earth,  are 
formed  into  Branches  vndfeem  to  vegetate  J. 
It  was  difcovered,  accidentally,  by  the  very 
ingenious  Mrs.  Co!emkine,of  the  City  ofNor- 

O  4  uicb, 

X  Of  this  Kind  I  fuppofe  thcPapti/caticMs  of  Silver,  Copper* 
and  Iron  to  be  that  are  met.  withx>ftentimc*  inMines  ;  either  in- 
corporated with  the  Stony  Bed  of  the  Metal,  as  in  the  capil- 
lar^, TCgetatire,  or  arborefcent  Silver  Ore  from  Poto/t9  or  in 
(Shootings  or  Branchings  out  from  the  Ores  them/elves  :  in  the 
Manner  of  an  Iron  Ore  defcribed  by  Doctor  Woodward,  (Vol. 
I.  Clafs  IX.  Part  IV.  N°  85,)  having  very  fine  Shoots  or  Ef- 
Jkrrfcendes ;  fjrom  *  perpendicular  Fiffure  in  a  vaftly  high 
Mountain  in  Cuiftberlavd  ;  where  he  fays,  great  Numbers  of 
much  finer  Shoots  than  that  in  his  Pofieffion,  (bat  fo  brittle 
and  tender  he  could  not  preferve  them,)  rofe  like  Vegetables, 
With  a  (ingle  Stem,  which  parted  afterwards  into  feveral 
Branches,  of  all  Sizes,  to  the  Height  of  near  two  Inches. 
The  Stems  were  round,  and  fo  were  the  Branches  ;  but  to* 
wards  the  Extremities  they  were  fo  jagged  as  to  rcfemble  com* 
jnon  Heath.  They  were  exaaly  of  the  Complexion  ofJront 
a  duflcy  red  with  a  Call  of  blue. 
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wicb,  in  her  fear ch  after  new  Colours,  from 
Copper*  for  painting  in  -  Miniature.  .  The 
Scarlet  Dyers  ufe  in  their  Biifinefs  Aqua 
Fords  faturated  with  Tin,  and  make  no  Se- 
cret of  it  f  but  one  of  that  Trade,  who  is 
thought  to  excel  in  the  Richnefs  of  his  Scar- 
let, prepares  his  Aqua  Fortis  after  a  Manner 
known  only  to  himfelf.    In  fome  of  this 
Mrs.  Colmbine  diffolved  Copper  :  and  hap- 
pening to  leave  a  Pieoe  of  Iron  in  the  Mix- 
ture, Ihe  was  furprized  with  the  Branchings 
from  it,  and  (hewed  them  to  my  very  inge- 
nious Friend  andCorrefpondent  Mr.  William 
Arderon  F.  R.  S.  who  by  her  Defire  fent  an 
Account  thereof  to  me,  (\vi.June  1 75  x)an4 
with  it  fome  of  the  fame  Aqua  Fortis $  where- 
into  I  put  an  Halfpenny,  and  let  it  remain 
four  or  five  Days  according  to  his  Direftions ; 
in  which  Time  the  Aqua  Fortis  acquired  the 
Confiftence  of  Starch  of  a  pale  blue  Colour  5 
and  on  applying  it  to  a  Nail,  in  the  Manner 
•defcribed  already,  it  might,  in  a  very  few 
Minutes^  be  feen  to  fhoot  out  Branches,  that 
would  continue  growing  five  or  fix  Days, 
according  to  the  Extenfion  of  the  Fluid; 
and  in  numberlefs  Trials  it  never  failed  once, , 
The  Branches  were  evidently  of  a  pure  and 
finely  coloured    Copper,  riling  above  the 
Fluid,  exaftly  regular,  and  perfectly  diftindt 
and  feparatc  ;  as  th  Drawing,  which  was 
taken  from  a  Pnxuftion  by  the   fameLw 
qiior  that  had  been  jjrwing  four  Days,  will 
flicw, 

This 
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This  Aqua  Forth,  which  was  vei*y  clear 
and  pale,  with  a  flight  Teint  of  a  pearly  Co- 
lour, was  fuppofed  to  be  only  faturatea  with 
Tin :  but  on  trying  Tin  with  other  AauaFor- 
tis,  and  making  Experiments  with  Aqua 
Fortis  prepared  by  other  Scarlet  Dyers,  we 
found  ourfelves  difappointed  and  the  Vege- 
tation very  imperfeft. 

Aqua. Forth  bought  at  feveral  Shops  in 
London,  corroded,  or  rather  burnt  the  fhav- 
ihgs  of  Tin,  with  great  Fermentation,  Heat 
and  Violence  ;  reducing  them  to  a  white 
Pafte-like  Subftance,  that  lay  at  the  Bottom 
and  left  the  Liqubr  perfe&ly  colourlefs :  and 
when  the  Copper  was  afterwards  put  in, 
conduced  not  at  all  towards  giving  the  Mix- 
ture aConfiftence,  or  promoting  tne  Branch- 
ings out;  whereas  the  Tin  in  Mrs.  Colembines 
Aqua  Forth was  kept  fufpended,  threw  down 
no  Sediment,  and  thickened  the  Mixture, 
But  as  that  Aqua  Forth  can  not  be  got  by 
Pfeopl?  diftant  from  Norwich,  many  Endea- 
vours have  been  ufed  to  produce  the  fame 
Effect  by  other  Means:  and  we  luckily  found 
it  might  be  done  by  the  Method  juft  now 
defcribed.  We  discovered  alfo,  in  making 
Experiments  without  Number  on  this  Oc- 
cafion,  that  different  kinds  of  Branchings 
equally  furprizing  and  beautiful  may  be  pro- 
duced by  different  Mixtures.     Viz, 

Aqua  Forth  faturated  with  Copper,  and 
applied  to  a  Nail,  will  without  any  Addi- 
tion fhoot  forth  very  pretty  Branches,  aftcs 
ftanding  quiet  a  few  Hours,  \{  a  &\^Yv^ 
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portion  of  Aferribe  in  the  Coqipofition  of 
the  Aqua  Fortisi  i:i  . 

A  like  Solutkmy  with  the  Addition  of  Salt 
Ammoniac**  willyfhoot  foonej?  and  ftroiiger. 

-  If  foam  Nitre  and  Ahem  powdered*  and  in 
tonal  Quantities,  be  put  to  the  fame  Solution 
of  Copper,  inftead  of Salt  Ammoniac,  Branches 
will  be  produced,  of  quite  another  Fafhion 
and  Character.         -        .:.:■; 

Diffolve  7  or  ^  jGrains  of  Tid  Shavings  in 
half  an  Ounce  of  Spirit  of  Nitre .:  this  will 
be  £ffe£ted.  without  great  Ebullition,  and  the 
Metal :be  intirely  fufpended. - :  Put  into .  the 
Solution  a  clean  Halfpenny,  which  take  out 
after  it.  Hours  ;  then  add  a.  Jew  Grains  of 
Salt  Ammoniac,  putting-  it  in  by  little  and 
little,  and  trying  the  Mixture  from  time  to 
time*     This  ihoots  very  welL : 

.  Aqua  Fbrtis.  ftnt  me  from  Norwich, 
(made  there  by  Mr;  Finch)  (hoots  very  well 
either  with  or  without  Tin.  U  diflblves  Tin 
without  any  Precipitation,  and  afterwards 
acquires  a  Confidence  with  Copper,  like  that 
of  Mrs,  Colembine.--¥vr$  Grains  of  Tin  were 
put  into  7  Pennyweight  of  this  Aqua  For* 
tfcz  In  lefs  than  an  Hour  an  Halfpenny  was 
put  into  the  Solution  ;  and  two  Hours  after, 
a  Nail  being  dipped  in  the  Mixture,  (which 
was  then  as  thick  as  Starch)  and  placed  upon 
the  Glafs  with  fome  more  of  the  Mixture 
round  it*  began  to  vegetate  -in  five  Minutes. 

An 

*,$ah  Ammmac  with  Aq:a  Fort  is  makes  an  Jqua  fit? 
5'*- 
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Aa  Halfpefiny  was  put  ifcia  four  Penny 
weight  of  the  SamtAquaFortis  jlbur  JSoars 
after  a  Nail  was  dipped  therein,  and  placed 
upon  the  Gh£%  ana  in  15  Minutes  the  Cop- 
per (hot  itfelf^  round.  Salt  Ammoniac  %&- 
ded  to  it  quickens  the  Experiment  and  makes 
the  Shootings  ftronger., 

A  Solution  of  Copper  inAquaRegia  flioota 
out  pretty  Branchings  of  Copper,  and  better 
ftill  if  fome  Salt  Ammoniac  be  put.  to  it  after 
the  Copper  is  taken  out 
-  Tin  will  difibive  and  be  fufpended  in  Aqua 
Regia  :  it  blackens  the  Liquor  during  the 
Ebullition,  but  leaves  it  at  kft  clear  without 
any  Precipitaticm*-— Diflblvc  7  or  8  Grains  of 
Tin  in  half  an  Ounce  of  Aaua  Regia,  then 
put  in  an  Halfpenny,  whicn  let  remain  24 
Hours.  This  Mixture  will  have  the  Con- 
fiftence  of  Starch,,  and.  will  vegetate,  round 
the  Nail  $  it  is  of  a  dark  greenColour.  'Twill 
be  improved  by  a  little  Sak  Ammoniac. 
. .  I  could  give  many  other  Experiments  of 
thfe  Nature,  but  the  Curious  and  Ingenious 
will  be  able  from  thefe  Hints  to  make  Dis- 
coveries themfelves  of  a  great  Variety  of 
Branchings,  by  diffolving  Copper  in  different 
Menftrua,  and  adding  Mercury,  Tin,  Nitre, 
Alum,  blue  Vitriol  (which  contains  Coppery) 
Corrofive  Sublimate,  Saccharum  Saturni,Bo- 
rax,  &c.  This  may  eafily  be  done,  by 
adding  which  they  pleafe  to  a  Drop  or  two 
pf  the  Copper  Solution  upon  a  Plate  of  Glafs, 
&nd  trying  it  with  a  Nail ;  and  if  they 
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like  theEffeft,the  fame  Mixture  may  then  be 
mide  in  a  large  Quantity  and  kept  in  a  Phial 
to  entertain  them  at  any  Time  $  for  all  thefe 
Mixtures  may  be  preferred  in  good  Condi- 
tion many  Months  *.■ 

It  may  be  proper  to  obferve  in  general, 
that  thpie  Mixtures  are  the  moft  agreeable 
which  have  fome  Body  of  Confijlence  5  and 
tfiat  fucfh  Confidence  is  "given  by  adding  a 
Solutiort  of  Mercury  to  the  CopperSolution, 
and.  then  putting  in  Sal  Ammoniac  ;  or  by 
diflbWing  Tin  in  the  Menftruum  before  the 
Copper  is  jJiit  in.  If  .the  Mixture  corrodes 
the  NaTl  'it  iiever  does  well ;  or  if  it  turns 
green  rotjnd  the  Sides  thereof,  which  it  will 
Ao  when  otercharged  with  Sal  Ammoniac ; 
but  tlefpair  not  of  any  "Nail's  fhooting  till  it 
has  lain  twelve  Hours. 

If  you  can  procure  Aqua  Forth  that  will 
diflblve  and  fufpend  Tin,  (not  burn  it  into  a 
white  Powder)  the  whole  depends  on  leav- 
ing it  of  fiich  due  Strength,  that  it  may  be 
able  to  diflblve  Copper  enough,  after  it  has 
diflblved  the  Tin,  and  yet  not  be  fo  ftrong 
as  to  corrode  and  raife  Blifters  on  the  Nail 
moiftened  therewith,  thereby  difcolouring 
the  Copp?r  and  fpoiling  the  Experiment. 

On 

*  'Tkbeft  to  keep  all  Mixtures  with  acid  Spirits  in  a  little 
Box'  by  themfelvcs,  and  ki  Phials  (holding  an  Ounce  at 
leaft)  not  more  than  half  filled  ;  for  fome  of  them  will  fer» 
ment  and  Hand  in  need'  of  room  :  they  mould  alfo  have, 
will  fitted  Glafs  Stopples. 
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On  the  contrary,  iftoo  much  Tin  -be  diflblv- 
ed  in  the  Aqua  Forth  it  becomes  whkiftj  or 
milky,  diflblves  not  enough  of  the  Copper, 
and  is  too  weak  for  Vegetation.  Disap- 
pointments will  alio  happen  if  Care  be  not 
taken  in  proportioning  the  Mercury  and  Sal 
Ammoniac,  when  they  are  employed  :  and^ 
•et  the  certain  Weight  and  Meafure  cannot 
»e  laid  down,  from  the  great  Difference  ia 
Aqua  Fortis. 

The  Nail  or  piece  of  Iron  Ihould  be  filed 
bright  at  the  Time  'tis  uied,  and  its  Surface 
made  fo  even  that  it  may  come  clofe  to  the 
Glafs  its  whole  Length.  Tis  belt  to  hold 
the  Nail  in  the  Mixture  for  a  Second  or  two, 
till  it  is  of  a  Copper  Colour,  before  you 
place  it  upon  the  Glafs  :  your  Shoots  will 
thereby  be  made  the  ftronger,  as  the  Cop- 
per Particles  floating  in  the  fmall  Quantity 
you  put  upon  the  Glafs,  finding  the  Iron  al- 
ready covered,  will  difpofe  themfelves  more 
into  Branches.  But  doing  this  often  will 
impoverish  your  Mixture  by  drawing  the 
Copper  out  of  it:  and  therefore  'twill  be  right 
to  keep  fame  feparately  for  fuch  an  Ufe. 

The  Branchings  puih  out  to  the  Extremity 
of  the  Drop,  and  then  frequently  turn  along 
the  Edges,  flill  dividing  into  fmaller  Rami- 
fications, till  at  laft  they  run  into  one  another 
andbecome  confuted;  orelfe  a  yellow  Tinge 
drawn  from  the  Iron  diffufes  through  the 
Fluid  and  renders  them  obfeure ;  but  neither 
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offhtfe  happfftv>ull  the  Vegcttfaoitk  nearly 
atftQiJEndj  wb&h  is  not ■;  JfitariBfo  fcveral 
Hc^urs,  and  in  f<?roe£orts  fevera&&ys;fel$iey 
m*y  however  ^|»efcrvcd .  in:  good  Ooodi* 
tion*,by  preyentwg  any  farther A&ion  of  the 
Saks,  when  the  Shootings  are  advanced  to 
their  utmoft  Perfection,  if  at  that  Time  ihn 
Nail  be  taken  away  carefully  with  a  pair  of 
Nippers  *  then  foakingup  the  Liquor  where 
the  Nail  lay  with  a  little  Brufh  or  Rag,  dip 
the  Glafs  gently  into  Water*  and  hold  it  there 
a  few  Seconds.  Hereby  the  Shootings  ore 
flopped,  die  Branches  are  left  upon  the 
Glafs  in  very  good  Order*  and  if  another 
Glafs  be  put  over  them,  guarded  with  Stipe 
of  Cork  as  directed  pag*  36,  they  may  W 
kept  many  Years.  Sometimes  indeed  they 
will  turn  green  (that  is,  grow  rufty)  but  as 
their  Forms  continue,  it  takes  but  little  from 
their  Beauty* 

Tho'  all  thefe  Ramifications  are  large 
enough  to  be  feendiftindly  by  the  nakedEye, 
being  frequently  above  an  inch  in  length, 
'tis  very  dcfireablc  to  examine  them  by  Glafr 
fes  through  the  different  Stagesiof their  Pro* 
grefs;for  theMiqrofcope  difcovers  on  fomeof 
them  the  Appearance  of  Flowers  and  Fruits, 
and  {hews  many  curious  Particulars  not  elfe 
to  be  conceived.  The  4t h  ior  >£th  Glafs  are 
beft  for  thefe  Sub]e£ks^  whicR  i  require  ntf 
gl^Magnifier. /■    :±:>:>:-:szr^i  .*   --   -    .-> 

-.  .  Copper 
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©f?  my  Experiment*  diftwefeii  other  MSaW 
ePbrmgmg^oiftoduce  'titri  ebgtnt  Branch- 
ings, tho'  fbfmail  as  to  re^uWbeiflg  viewed 
with  Glaflfedl  fcall  not'conceal  them  fronY 
&eReaderbiwv  ,':.^- -Y-'wfi  '- ■' •     o   -\< 

*  :.  Difiblve  Mnatiks  alfai  blt&ft  ind  ckarV 
^  ri>r/W  nr  worm  Watef  as  fe  wnpoffiWy 
Jfcftam.  Ptiur.'  ve*y  littlr&fcf  Ammmtaciri 
fine  Powder  lipwiu^e  ©Hfs  Plate,  to  which 
add  two  or  JBbree  Dropi^the  Vitriol  86lu-»- 
fion.  Whewuhe  Sa^Ammiach  diflblved, 
place  intheiftlixtare'Upoh  She  Glafs  a  final! 
HfraA  filed  Wight,  vwe?-  It  idl-over  with  the1 
Liquorr  and;  fpread^d4e  Liquor  round  it,  as 
in  the  foregoing  Experiments :  It  will  im- 
mediatelyattpa^»*he:  Copper  in  the  Vitriol, 
and  foon  begin  to  moot  out  Branches,  the 
form  of  which,  a*  the  Miero'&ope  will  fhew, 

very  much  refembles  Heatb. Sublimate' 

inftead  of  Sal  Ammoniac ;-caufe8  a  different 
Kind  of  Shootirtgs.— -  If  "the  Copper  Solu- 
tion be  overcharged  with  Sal  Ammoniac  or 
Sublimate  it  will  not  fhdot  dt  all,  but  turns 
ycllowifh  round  the* NW1:  A  few  Trials 
wilL  fettle  the  Proportion;  which  is  accord- 
ing to  the  Quantity  of  Copper  in  the  Vitriol; 
An  exceeding  fmatl  Dtopw*  Spirit  of  Wine 

will  wife  a  Fermentation  wi&  theVittitfV 

but 
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but  that  being  over  before  the  Nail  is  ap- 
plied, k  makes  the  Shootings  ftronger. 

<Th*  firft5Pri*ciplc  of  Aftion  in  all  thefe 
Experiments  is  the  Attrattion  of  Capper  by 
Iron  i  but  that  only  ferves  to  cover  tne  Iroi* 
with  Capper  Particles,  in  the  Manner  before 
defcribea,  p&g.  80  and  8 1 .  The  Branchings 
of  every  Sort  are  owing  to  the  Agency  of  Saks  5 
which  Confideration  may  perhaps  lead  to 
Means  of  producing  Vegetations  from  other 
Metals. 

JTis  hoped  the  dwelling  fo  long  on  thefe 
Experiments  may  be  excufed:  as  they  are  ex- 
tremely pretty  in  themfeives,  and  feem  to 
open  a  Way  towards  accounting  for  many 
of  the  moil  curious  Productions  in  Nature. 


CHAP,    LIV< 

Of  the  Resuscitation  gf  Plants. 

THE  Chemifls  tell  wonderful  Things 
of  tile  Refufcitation  or  RefurreEtion  of 
Plants  from  their  Aflies  $  and  I  make  nc? 
Doubt  extraordinary  Configurations  have 
been  produced  in  very  ftrong  Solutions  of 
vegetable  Salts,  by  the  Means  of  Precis 
pitation  and  Attra&ion  :  but  I  cannot  help 
believing  that  Imagination  has*  been  greatly 
indulged,  when  they  talk,  of BranchesjLeaves 
andFlowers>rxtf<5?/y  refembting  thofe  to  which 

the  Salts  beiong. 

The 
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The  famous  Phyfician  Quercctafius  telta  a 
ftrange  Story  of  a  Fobnian*  Dbftor,  who 
ihewedhim  a  dozen  Glafies  hermetically 
fealed,  in  each  of  which  was  a  different 
Plant,  as  a  Rofe  in  one,  a  Tulip  in  another,  a 
Clove  July-Flower  in  a  third,  &c.  When 
thefe  Glafles  were  firfl  brought  to  View,  you 
law  nothing  in  them  but  a  Heap  of  Allies 
at  the  Bottom ;  but  on  the  Application  of 
fome  gentle  Heat  under  any  of  tnem,  there 
prefently  arofe  out  of  the  Afhes  the  Idea  of 
the  Flower  and  Stalks  belonging  to  thofe 
Afhes  $  and  it  would  fhoot  up  and  fpread 
abroad  to  the  due  Height  and  Dimenfions 
of  fuch  a  Flower,  and  had  the  perfed  Co* 
lour,  Shape,  Magnitude,  and  all  the  other 
Accidents,  as  if  it  were  really  the  Flower. 
But  whenever  the  Heat  was  drawn  from  it, 
as  the  Glafs  and  the  included  Air  and  Mat- 
ter cooled  by  Degrees,  fo  would  this  Flower 
Unk  down  by  little  and  little,  till  it  would 
bury  itfelf  in  its  Bed  of  Afhes  ;  and  thus  it 
would  do  as  often  as  a  moderate  Heat  was 
applyed  or  withdrawn.  Kircber  is  faid  to 
have  done  the  fame  Thing  at  Rome. 

Dr.  Cox  gave  an  Account  to  the  Royal  So- 
ciety, (Pbiltf.Tranj.  N°.  108)  "  that  Wing 
Erocured  a  large  Quantity  of  fern  Afhes, 
om  Pern  burnt  when  between  greeb  and 
fr  dry,  he  extrafted  their  Salt  in  the  common 
'*'  Manner  with  Water,  and  obtained  feveral 
£  Pounds  of  Salt,  after  evaporating  th$  Wa- 
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u  "tcr ;  the  greateft  'Part  of  which,  fcctngfirft 
"  dryed,  he  e*pofe<f  to  the  Air,  that  h 
"  might  tieeonie  an  Oil  /*r  deUfidum. 
"  The  Remainder  6f  tht  Lixivium  which 
"  continued  fluid,  being  filtered  whilft 
"  warm,  was  of  a  very  r«a  Colour,  deeper 
**  than  florid  Blood  4hd  moft  Clarets,  and 
"  exceeding  ponderous-.  *Fhe  Colour  fhew- 
'*  edit  abounded*  with  fulphureous  or  oily 
4(  Parts,  and  the  Weight  that  it  was  nighty 
«*  faturated  with  the  ftline.    This  Atom 

*  Solution  being  ^ut  in  a  capacious  (Slate, 
"  in  five  or  fix  Weeks  depofited  a  large 
*•  Quantity  of  Salt,  at  leaft  two  Inches  thicj, 
*•  over  the  Bottom  of  the  Vefifel:-  ;ilie 

*  lowefl  Part  of  the  Salt  was  of  a  dark  Co- 
f*  lour,  as  if  fome  Dirt  or  Dregs  were  miast 

therewith,  but  the  Surface  next  the  Liquor 
was  exceeding  white ;  and  there  ft 
"  out  of  the  whole  Mais  of  Salt,  at 
"  Diftahces  from  each  otherV  about  ferty 
*'  Branches,  which  (excepting  the  Cblott-) 

*  did  moft  eia&ly  referable  that  Kinfl  of 
*■■  Pern  which  is  fingle like  Polipoiy  ajid  not 

branched,  fending  out  feveral  Leaves;  on 
'  each  fide  from  one  Stem.  They  dHrotd 
in  Size,  but  were  all  alike  m  Figure,  with- 
out the  leaft  Variation  ;  only  fojpie  fcqut- 

*c  ted  mote  Leaves  from  the  Stejii  tfcaa 

w  other* .  whkJTis  alfo"  ufusd  in  the  Q$ti*» 

«5  ralifrto." 

■-'■>-•:•••  &r„ 
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t>uCooc  tijcewife  adds,"  that  mixing  equal 

Parts  QfS^Jjdmmomac^mdl^ot-Aih^y  the 

latter  of  which  had  J^jmj  ftron?  ful* 

*•  phujreoi^  $mell,  yet '  feemcci.  to  abound 

■*  withS^»rt£Wii^bly  alfc^zcdj  thcMix* 

**  tare  being  put  into  a  tall  Glafs  Body,  im- 

J€  mediately  upon  feeling  the  Heat  a  great 

*' f*  deal  of  volatile  Salt  was  fublimed,  and  in 

,.**  the  Glafs  Head  he  observed,  to  his  Sur- 

•S  prize,,  a  Foreft  in  Perfpedtive  of  Firsy 

1*  Pines j  &c.  £0  admirably  delineated*  as  not 

J*<  >td  be  excelled,  if  imitated,  by  the  Pencil 

J**  of  the  greateft  Matter. v 

Having  left  a  fmaUQuantity  of  Compound 
Syrup  of  Balfem  in  a  PKial,  that  was  fet  by 
and  forgot,  with"  only  a  piece  of  Paper  thruft 

.  imp  the  Mouth  of  it  inftead  of  a  Cork ;  when 
it  came  to  hand  two  or  three  Months  after, 
J  found  all  tlie  watery  Part  evaporated  and  the 
Sugar  cryftafizt$l  at  Bottom  :  and,  what 
forprized  me  very  agreeably,  the  faline  Par- 
ticles of  the  Gums  and  Balfams,  of  which  it 
was  compofed,  had  (hot  themfelves  almoft 
intirely  rouqd  the  Infide  of  the  Gl%fs  Phial, 
in  the  naoft  regjular  and  pretty  Configurations 
imaginable*  and  remained  fo  for  a  long  time 
iftenvards*  - 

7' :  The  Aaivkv  and  Volatility  of  Salts  are 
m  ^onderfu Vajao  1  make  no  Doubt  many  en- 
"  Icmknng  Experiments  might  eafily  be  made 
by  Intermixtures  of  vegetable  and  other 
Salts,  if  any  body  who  has  Leifurc  would 

Pa  jatentionalVf 
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intentionally  fet  about  it.  -  Kircber  fltys, '"  if 
"  you  put  into  a  wooden  Ttkbe,  Tartar, 
<c  Quick-lime,Salt,  and  the  Urine  of  aWine- 
fc  Drinker,  reduced  into  one  Mafs,  which 
<c  is  to  be  hardened  in  the  Sun  and  after- 
"  wards  fet  in  a  cold  Cellar ;  from  the  above- 
mentioned  Mafs,  by  the  Help  of  Salt- 
petre, you  will  feeFlbwertf  branch  our. 
f c  And  fuch  is  the  Force-  of  NHre,  that;  tf 
<c  in  a"Glafs  kept  elbfe-  fliut^  ybu  pour  the 
€i.  Juices  of  fome  nitrous  Herbs  .on  the  abov^ 
"  Mafs,  the  Nitre  contained  within  it  being 
"  pregnant    with .  Spirit  .will    force  *  hfelf 

"  through  the  very  fbres  of  the  Glafs. " 

•  •      •"  #     • 
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Mifiellaneous  Obferdations  6n  Salts,  &c% ■"'- 
.«  -»■(..  . 

HAVING,  gone  through  the  Courfe  of 
toy  Experiments  on  falineSubftancee; 
I  propoie  from  thence  to  form  a  few  Rp- 
fle&ions.  ' 

As  it  has  been  plainly  fhevfrn  that  the 
Particles  of  Salts,  aijfolved  and  floating  in  a 
Menflruum,  will  by.  Precipitation*  or  an 
Evaporation  of  the  Fluid,. be  brought  toge- 
ther, and  unite  in  Figures  peculiar  to  thejg 
refpedtivtf  Kind$;  by  fomei  qefUiin  LaW^of 
Nature,  (call  w*  it  Attraftibn* #or  wfeat  w* 
pleafe :)  it  feem$  reafonable;  to  believe,  that 
thofe  cryft&line,  mineral,  or  metallic  foffil 
Bediet  which  have  a  conftattf  jtnd  regufo? 

..-.-..      .„".  *  Con- 
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Configuration,  derive. their  Figures  from 
the  Intermixture  and  .Operation,  of  Salts  of 
fome  Sort  or  other*  For  that  Salts  abound 
every  wherjs  in  the .  Earth,  either  at  Reft 
and  locked  up  in  Minerals  and  other  Bodies 
or  in  a  State  of  Action,  being  diffolved  and 
carried  along  in  Water  or  fome  other  Fluid, 
is  a  matter  beyond  difpute.  The  finer  Par- 
ticles of  fuch  Salts  being  diffolved  in  and 
rifing  with  the  Particles  of  Water,  *  float 
likewife  in  our  Atmofphere  in  great  Abun- 
dance, where  by  Heat  and  Cold,  by  a  greater 
or  leffer  Degree  of  Rarifa&ion,  as  well  as 
by  other  Accidents,  they  at  different  Times 
are  (in  the  Air)  brought  together  in  greater 
Quantity,  or  become  more  difperfed  and  dif- 
fipated  :  whence  considerable  Changes  and 
Alterations  are  produced,  fuch  as  Freezing, 
Hail,  Snow,  Lightning,  Thunder,  &c.  But  I 
(hall  confine  my  Obfervations  to  the  Effedts 
that  are  probably  owing  to  faline  Particles 
within  the  Bowels  of  the  Earth,  or  veiy 
near  the  Surface  thereof. 

Since  we  are  acquainted  with .  no  Diffirf- 
Vents  of  Metals  where  Salts  are  not  prin- 
cipally concerned,  it  is  reafonable  to  flip- 
pofe,  that  in  the  Bowels  of  the  Earth,  Salts 
may  likewife,  when,  diflblved  themfelves, 
have  a  Power  of  diflblving  metallic  Sub- 
ftances ;  and  afterwards, .  on  the  withdraw-. 

■        P  3  ine 

+  Vitrip^,  Alum,  and ^litre,  ape  fc  .volatile,  when  ditfolvqi, 
$s  to  force  through  the  clofeft  Cork,  or  between  the  JbolUe  »n4 
*M  Cork,  tho'  ever  fo  clofely  flopped. 
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ing  of  thcFluid,  of  uniting  with  the  metallic 
Particles,  and  bringing  them  together  in  cer- 
tain Figures  peculiar  to  fuch  an  Admixture, 
and  more  or  lefs  perfeft  according,  to  the  re- 
fpective  Proportions  of  metallic,  feline,  and 
other  Particles.  Thofe  curious  Ramifications 
in  the  arbortfcentiiiverOre  brought  fromP*- 
nama>  which  run  through  the  Bed  of  Stone 
wherein  it  lies,  may  perhaps  be  owing  to  the 
Particles  of  thatMetal  having  been  diflblved 
by  a  vitriolic  Menftruum,  and  carried  along 
with  it  into  the  little  Fiflures  of  the  Stone  ; 
where,  as  the  Water  evaporated,  the  Silver 
Particles  were  fhot  out  and  difpofed  by  the 
vitriolic  Salt,  into  Ramifications  fo  nearly 
rcfembling  the  Configurations  of  Vitriol. 
The  Branchings  of  Copper  and  Iron  (by  fome 
imputed  to  a  vegetative  Principle)  are  pro- 
bably produced  in  a  like  Manner  :  and  the 
Reafon  why  Gold  is  feldom  or  never  found 
thus  branched,  but  always  in  little  Lumps  or 
Granule,   may  perhaps  be,  that  the  Salts 
which  diffolve  other  Metals  are  unable  to 
feparate  the  Particles  of  Gold. 

Reck  Salty  (which  differs  little  or  nothing 
from  the  Salt  of  Springs  and  of  the  Sea,; 
Vitriol and  jilum,  (of  which,  and  alfo  of 
Sulphur,  the  faline  Acid,  Chemifts  tells  us, 
is  in  all  the  fame)  Nitre  and  Borax,  arc 
I  think  the  only  foffil  or  mineral  Salts  fpoken 
of  by  Writers  ;  for  Salt  Ammpniac  can  hard* 
Jy  be  accounted  fiich.    But  it  is  impoffiblq 

to 


Mifcellanej^sObferyatijfmcH  Salts,  ^cc.  isijf 
to  fay  what  others  befides  thefe  the  Bowels 
of  the  Earth  may  contain,  or  how  infinitely 
they  may  be  compounded  arid  diverfified, 
I  (hall  make  no  Difficulty  to  fuppolb  the 
component  Particles  of  Spars,  Cryftals,  and 
precious  Stones  have  betnjtyardredan&Jhat- 
ing  in  fome  Fluid,  and  brought  together  in 
the  Shapes  we  fee  them  by  certain  Laws  of 
Attraction,  which  in  like  Circumftances  are 
Ctmftant  and  unalterable.     And  as  uniting 
in  regular  Order,  and  forming  Mafles   of 
Figures  uniform  and  conjlant,  are  the  diftin- 
guifliing  Properties  -  of  Salts,  (as  the  forego- 
ing Experiments  (hew)  the  component  Par- 
ticles of  Bodies  thus  formed  muft  originally 
have  been  Salts,  notwithstanding  the  Bodies 
fo  compofed  are  indiflblveable  :  nor  is  the' 
prefent  fixt  Condition  of  fuch  Particles,  or 
the  Hardnefs  of  fuch  Bodies,  any  conclusive 
Objection  ;  for  the  making  of  Glafs  (hews, 
(jtat  Salts  may  be  rendered  fixt,  hard,  and 
indiflblveable.     I  therefore  apprehend  that 
all  cbryftaline  Matter ',   or  the  Particles  of 
Matter  whereof  Spar,  Cryftals,  arid  precious 
Stones  are  formed,  is  originally  a  Salt,  ac~ 
tording  to  my  Meaning  of  the  Word ;  and 
Umueus  is  I  prefume  of  fome  fuch-likeOpi-, 
won,  (ince  in  his  Syftema  Natura  he  places 
ill  precious  Stones,  even  the  Diamond  itielf, 
in  his  Clafles  of  Salts. 

Doftof  Wto&wetrd  liktwife,  though-  he 
fpe^ks  not  of  this  cryftaljne  Matter  as  a  Salt;  • 

P  4  impute* 
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impute*  to  it  the  Properties  that  Salts  have, 
whcji  he  fays,  ibe^Jhooting  of  any  Metal  pro- 
ceeds generally^  -merely  from  Cry/laly  combin- 
ing with  if  in  the  Conception  and  Formation  of 
the  Mafs.  And  ^  again, ,  Metalline  Matter* 
when  pare  and ] £mpkrnevkr  Jhoots  into  an  an- 
gulated  Figure j  nor  is  indeed  capable  of  doing 
that.  The  Bodies  incorporated  with  Metals, 
and  difjpqfing  them  to  Jboot  into  angulated 
Figttres>  are  either  Sulphur  (by  which  he  mull 
mean  the  Sal  Acidum  of  Sulphur)  or  Cry- 
jlaL  "  Iron  concreting  with  Cryftal  deter* 
mines  it  to  a  rhomboidal  Figure,  Tin  to  a 
quadrilateral  Pyramid,  Lead  to  a  cubic  Form* 
If  Cryftal  be  pure  it  fhoots  into  zfix-jided 
pyramidal  Figure,  or  into  a  Pyramid  erefted 
upon  a  Column,  each  vrithfx  Sides  and  An- 
gles. "  He  moreover  fuppofes,  "  the  Bafis  of 
all  transparent  Gems  to  be  a  cryjt aline  Mat- 
ter different  in  Hardnefs,  and  coloured  by 
metallic  Mixtures  :  Lead  imparts  a  yellow, 
Tin  -J-  a  black,  Copper  a  blue  or  green, 
Iron  a  purple,  an  amethiftine,  and  various 
Sorts  of  red.  The  Figures  of  all  angular 
ppake  Foflils  are  owing  to  the  like  cryfta- 
line  Matter,  but  in  them  the  metallic  Mat- 
ter fo  much  exceeds  the  cryftalinc,  as  to 
rpnder  die  Body  opake  "  %. 

That 

+  And  fometimes  a  yellow*  as  feveral  large  Grains  of  Tin 
in  my  poiTeflion  prove. 
'  t  S<$  Wn&warfi  FoJ&Is.  Vpl.  I.  pag.  1 88,  and  zzo> 
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That  the  Shoots  oFCryftals  are  formed in 
a'  Fluid  ftrongly  charged  with  cryftalihe 
Matter,  will  readily  TbefieVe  be  granted,  and 
likewife  that  their  Formation  is  nearly  ih 
the  fame  Manner  as1  the  Formation  of  the 
Cryftals  of  diflblved  Salts!  But  perhaps  it 
may  be  inquired  in  what  Time  this"  Opera- 
tion is  brought  about  ;  and  though  that 
much  depends  on  the  Strength  of  the  Solu- 
tion, and  the  Evaporation  or  the  wateryPart 
of  the  Fluid,  there  muft  certainly  be  a  Crips 
when  the  Cryftals  begin  to  form  ;  after 
which,  little  Time  perhaps  is  required  to 
bring  them  to  Perfection :  for,  when  the. 
floating  Particles  come  within  the  Sphere  of 
each  other's  Attra&ion,  they  rujh  together  arid 
unite,  according  to  their  refbettive  Figures, 
and  that  in  a  fhortTime  5  as  is  plain  in  freez- 
ing, and  in  artificial  Cryftalization,  which  is 
brought  about  in  the  fame  Way. 

Great  Difputes  have  arifen  among  Natu^ 
ralifts  concerning  the  Formation  of  Corah 
and  Corallines,  *  under  which  Names  Bodies 
of  very  different  Contextures,  Subftances 
^nd  Figures,  are  I  think  too  indifcriminately 
included  ;  their  Appearance  indicating  not 
only  a  Difference  in  Species,  but  even  inGe- 
nus.     Some  infift  on  their  being  in  general" 

the 

•  As  I  think  it  needlefc  to  enter  into  Particulars,  by  Corah 
and  Corallines  I  intend,  in  general,,  whatsoever  the  Naturalifts 
include  under  the  Names  of Cor allium,  JIM  It  for  a  9  Mndrifora% 
Qorallina,  &C. 
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^kdVork  of/////^^/VWx,wKitft  others  main- 
tain that  they  are 'all  Sea-Plants.  Tliere 
may  be  found  perhaps  of  £itf£  thefc  Kinds  : 
but  is  there  not  *clbird}  (I  mean  the  ftony 
Corah)  whofe  Pnxlu&icin  may  be  more  a- 
kin  to  that  of  Minerals,  and  chiefly  owing  to 
the  Operation  of  faline  Particles  incorporated 
with Jloiiy  Matter  ? 

The  Rocks  in  the  Sea  on  which  thefe 
Corals  are  produced,  are  undoubtedly  replete 
with  mineral  Salts,  fomc  whereof  near  their 
Surface,  being  diiTolvftd  by  the  Sea  Water, 
muft  confequently^/zra/*  with  theit  faline 
Particles  the  Water  round  them  to  a  final! 
Diftance,  where  blending  with  the  *fjl(my 
Matter  with  which  Sea  Water  alwaysf 
abounds,  little  Majfes  will  be  conftituted  here 
and  there  and  affixed  to  the  Rocks.  Such 
adhering  MaiTes  may  be  termed  Hoots:  which 
Roots  attracting  the  feline  and  ftony  Parti-' 
clcs,  according  to  certain  Laws  in  Nature, 

may 


f  I  call  thofe  Corals  flatty  which  have  a  Hardnefi 
vnto  Stone  ;  and  would  be  understood  to  mean  by  fiomMat- 
ter9  that  Matter  which  confHtutes  the  Bafis  of  fiich  Corals  ; 
without  any  critical  Enquiry  whether  it  is  or  is  not  dHFeratt 
from  that  Kind  of  Matter  whereof  fome  Stones  are  made. 

Dr.  Woodward lays,  "  the  true  marine  Coral  is  indeed  a 
"  ftony  Subftance,  and  of  mineral  Nature  and  Origin :  the 
"  conHitnent  Matter  of  it  is  beat  off  from  the  Rocks  and 
•■  Cliffs,  (where  the  Agitation  of  the  Sea  is  great,)  borne 
"  thence,  precipitated,  and  affixed  to  Rocks,  Stones,  Sheila, 
*'  or  other  Things,  where  the  Water  is  more  dill  and  calm. 
"  As  it  is  of  the  fame  Constitution,  fo  it  owes  its  Solidity  aitf 
'*  the  Cohefion  of  its  Parts  to  the>fame  Caufe  that  Stones  and 
"  and  other  Minerals  do. "  Bifi.  Foffils  Clefi  V.  F*l.  A 
/«*•  U?.  ■        .  ■  : 
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may  produce  branched  or  other  FigUfes9zhd 
increafe  gradually  by  an  Appofition  of  Par- 
ticles 5  becoming  thicker  near  the  Btittorn 
where  the  feline  Matter  is  more  abounding^ 
but  tapering  or  diminijhing  toward  the  ExV 
tremities,  where  the  mineral  Salts  muft  be 
fewer,  in  proportion  to  their  Diftance  from 
the  Rock  whence  they  originally  proceed. 
And  the  different  Proportions  of  mineral 
faline  Particles*  of  the  Jkny  or  other  Matter 
wherewith  they  are  blended,  and  of  marine 
Salt,  which  muft  have  a  confiderable  Share 
in  fuch  Formations,  may  occafion  all  the 
Variety  we  fee.  Nor  does  it  feem  more  dif- 
ficult to  imagine  that  the  radiated,  Jiarry,  or 
cellular  Figures  along  the  Sides  of  thefe  Co- 
rals, or  at  the  Extremities  of  their  Branches, 
may  derive  their  Produ<ftion  from  Salts  in- 
corporated with  Jlony  Matter,  than  that  the 
Curious  Delineations  and  Appearances  of  mi- 
nute Shrubs  and  Moflfes  on  Slates,  Stones* 
*  &c.  are  owing  to  the  Shootings  of  Salts  in- 
termixt  with  mineral  Particles :  and  yet  thefe 
are  generally  allowed  to  be  the  Work  of 
mineral  Steams  or  Exhalations  ;  by  which 
muft,  I  think,  be  meant  the  fineft  Particles 

of 

■ 

*  Let  me  not  be  mifunderftood  to  mean  the  lmprrjjtms  of 
Plants  found  frequently  on  Slates,  Iron-Stones^&r.  for  fuch 
ImprtJJsons  are  undoubtedly  owing  to  the  very  Plants  them- 
felves,  whofe  Figures  they  bear,  having  been  lodged  in  the 
Matter  whereof  fuch  Slates  or  Stones  are  made,  whilft  it  was 
in  a  fluid  or  foft  State ;  which  they  ferve  to  prove  it  for- 
jnxrly  has  undoubtedly  been. 
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of  fbme  Metal  or  Mineral  incorporated  withr 
and  brought  into  Aftion  by  a  volatile  pene- 
trating Acid,  which  carrying  theiA  along  with 
it  into  the  Fifiures  at  leail,  if  not  into  the 
folid  Subftance  of  fuch  Stones  or  Slates,  there 
determines  them  to  (hoot  into  thefe  elegant 
Branchings  $  after  the  fame  Manner,  and 
frequently  in  the  fame  Figures,  as  the  Par- 
ticles of  Mercury ,  Copper,  &c.  are  difpofed 
and  brought  together  by  the  Salts  in  Aqua 
Fortisy  of  which  ah  Account  is  before  given 
pag.  196, 

Such  as  believe  thefe  Corals  to  be  the 
Work  of  I?ife£lsy  ground  their  Opinion, 
(againft  many  feeming  Appearances  to  the 
contrary,)  on  the  fole  Suppofition  that  each 
of  thoiv  ftarty  Cells  Or  Hollows  is  inhabited  by 
an  Infeti,  who  therefore  was  the  Maker  of  it. 
I  very  readily  believe  Infedls  are  frequently 
found  therein  3  for  the  Works  of  God  are  all 
fubfervient  to  one  another,  fo  as  to  compofes 
a  perfeft  Whole  5  and  as  on  the  Earth  moft 
Kinds  of  Plants  afford  an  Habitation  for  In- 
feffsj  it  would  be  very  ftrange  if  amongft  the 
innumerable  Animals  in  the  great  Sea,  fome 
Species  or  other  were  not  intended  to  dwell 
in  thefe  little  Cells.  But  without  objecting 
to  the  Dijproportion  between  the  Work  and 
the  Workmen,  and  that  Animals  fo  exqui* 
fitely  tender  and  delicate  ihould  yet  be  able 
to  bring  together  and  fafhion  fuch  large  and 
heavy  MafTes  of  Stone-like  Matter^  fince  Na- 
ture 
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ture  is  every  where  wonderful ;  I  flxall  only 
remark,  that  were  all  thefe  Cells  filled  with 
Animals,  and  efpecially  the  very  large  Cells 
in  fome  Corals,  to  which  the  Animals  ftiiift 
be  fuppofed  proportionably  large,  it  could 
fcarce  nave  happened  but  that  every  Fifhef 
for  Coral,  or  whoever  had  fcen  a  Branch  of 
it  in  the  Sea,  muft  likewife  have  feen  thefe 
Animals.  Befides,  at  different  Times,  there 
liave  been  fome  diligent  Qbfervcrs  of  Coral, 
whofe  Notice  thefe  Animals  have  efcaped ; 
which  renders  it  probable,  that  tho*  fomi 
Cells  maybe  inhabited,  the  Generality  of  them 
are  not.  And  as  to  forming  Conclusions 
from  the  minute  Corallines,  whofe  Subftance 
and  Figure  bear  not  the  lcaft  Refemblance 
to  thefe,  and  inlifting  that  becaufe  the  little 
Veffels  or  Cafes  found  on  them  are  the  Nefts 
and  the  Works  of  Infc&s,  therefore  Infefts. 
muft  have  been  the  Fabricators  of  all  the 
Corals ;  I  fay,  to  conclude  thus,  is  fomewhat 
over-hafty  and  unphilofophical  -f-. 

Though 

+  The  Animals  fuppofed  to  have  formed  Corals,  or  to  havte 
made  their  Nefis  upon  them,  are,  for  want  of  knowing  their 
proper  and  difting  lifhing  Chara&ers,  called  at  prcfent  by  tht 
general  Name  of  Polypes ;  though  \  erhaps  their  Species,  Size, 
&nd  Figure  may  be  as  different  as  the  Corals  themfeltes  are : 
but  thefe  Animals  are  defcribed  by  all  who  fpeak  of  them,  an 
Laving  Bodies  fo  extremely  tender  that  a  very  flight  Touch 
will  lacerate  or  diforder  them.  They  are  alfo  reprefented  as 
jfjr/  to  one  Spot,  with  little  other  Motion' than  that  of  extend- 
inr  their  Arms  or  Bodies  out  of  their  Cells,  or  contrasting 
themfelves  and  retiring  therein  attheApprehcnfion  of  Danger. 
Creatures  thus  circuinllanced  fecm  vciy  little  capable  of  col. 

le&ing 
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.  Though,  living fef  from  the  Sea,  I  have 
nfcAfr  -  been  able  to  <*amine  Ctoatii/us  jufl 
taken  from  thence,1  I  doubt  not  the  Veraci- 
ty o£  thofc  who  (ay,  that  on-placing  them 
conveniently  in  Sea  Water,  ^Kty"  have  by 
Glaffes  difcovered  minute  Pdlyfxs  in  every 
one  of  the  little  Veflcls :  but  tflefe  Veflcls  or 
Cafes  are  of  a  mcmbranaeeousTexture,  trans- 
parent, and  in  m6ft  Particulars  xfitirely  differ* 
cnt  from  xhefimy  Corals-,  and  even  allowing 
them  to  be  the  Work  and  Nefts  of  Infedte, 
I  am  not  yet,  I  muft  confeft,  intirely  con* 
vinced  that  the  whole  Coralline  is  fo  too  $  for 
in  many  of  them  a  tough  Stem,  fcemingly 
df  like  Confidence  with  that  of  other  Sea- 
Produ&ions  acknowledged  to  be  Plants,  rifes 
from  a  Root  or  what  appears  to  be  fo,  and 
branches  out  in  fuch  a  Manner,  that  I  be* 
lieve  the  moft  accurate  Examiner,  void  of 
any  Hypothecs,  would  declare  it  to  be  vegeta- 
ble.— In  ihort,  there  are  wonderful  Mix- 
tures in  the  Sea ;  Stones,  Shells,  and  Plants, 

are 

letting  and  carrying  a  fiony  Mutttr,  and  raijing  F.difias  there- 
with ;  and  efpecially  in  fuch  large  Quantity,  that  comparing 
the  Snwllmfs  of  the  Cells  wherein  thefe  Creatures  are  fnp- 
pofed  to  dwell,  with  the  Bulky  Solidity,  and  Wtigbt  of  the 
Koots  and  Branches  of  many  of  the  Stony  Corah,  the  grgateft 
Part  of  it  appears  quite  unnecefl&ry.  This  is  direftly  coijtrary 
to  the  Oeconomy  of  Nature,  (frugal  tho%  fvffuient)  M  the. 
Shelly  Caiies  of  the  feveral  Species  of  Vnmiculi,  in* the 
TxbmJi  marim%  the  Pipe  Corals,  and  the  Habitations  made 
by  other  fmall  Infects ;  all  which,  like  the  H<mey-comb%  are 
framedof  as  little  Matter  as  poflible,  thin,  light  and  roomy, 
and  appear  to  be  what  they  are\  I  mall  only  add,  againft  the 
Suppoung  all  Corah  to  be  made  by  Infects,  that  fome  Sortt 
have  no  Cells  either  on  their  Stems  or  Branches. 


ire  frequently  icciruftid  with  the  ftony  Mac* 
tet  that  gives,  the  SubftaiKc  to  tir^/ j  and 
I  m^ke  &fr£(oubt  that  Millions  of  minutd 
Animal*  find;  or  build  them  Habitations  both 
en  the  Gprah'wrfi  the  Sea-Plants* 

But  to  leaVe  a  Digreffidh,  whkh  is  not 
perhaps  quite  foreign  to'  my  Subject,  and 
wherein  I  would  not  he  thought  to  affirn^ 
any  thing,  but.  only  to  point  out  how  the 
fiwy  Corals,  which  are  certainly  formed  by  an 
jtypofititm  of  Particles  fome  how  or  other 
brought  together,  (having  noF/Jraor  Veflcls 
to  convey  Juices  for  Nutrition  or  Increafe, 
and  therefore  being  no  Vegetables)  may  pot* 
fihlybe  produced  with  all  their  beautiful 
Regularity  and  Variety,  even  tho'  on  a  ftriA- 
er  Enquiry  they  fhould  notappear  to  be  made 
by  Intedts.  J. 

The  Salts  ofMinerals  and  Vegetables  floats 
ing  in  the  Air  produce  a  thoufand  pretty  Ap- 
pearances, when  brought  together  and  con- 
creted by  Froft.    I  have  leen,  in  Winter 

Time, 

%  The  Reader  ft  intretted  not  to  hurry  over  this  Subjeft 
too  huffily,  bitf  tp  examine  with.due  Atteotioa  the  fcveral  Sorts 
pf  Gnfials*  SfJrtp  fee.  and  he  will  find  amongft  them  many 
whon  Shootings  are  as  regular  and  uniform  as  thofe  of  Carat, 
and  their  Variety  perhaps  as  great ;  yet  all  thefe  are  allowed 
If  NmhfrmJi/L  to  derive  their  Subftance  and  Form  from 
qpflmlm*  Matter^  combined  with  different  Sorts  of  Propor- 
fcofti  of  met*Uic9ft**j9  **rtiy9  or  other  Subftanccs.  Let  hia 
far  ocularly  examine  and  comider  the  Lniut  Htlm*tti»  the 
jfmrry  nuaxtn  Knn%  the  tric*-firmi*  or  Heath- likt  Sfar9  the 
vegetative  Silier,  Coffer  and  tr*n-orn%  and  all  the  rtgnlartj 
figured  Cryfimh*  Spar;,  Manafitct  and  metallic  Beiit** 
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Time,  formed  in  this  Way,  upon  Win- 
dows, on  wooden  Pales,  and  fometimes 
on  the  Webs  of  Spiders,  very  elegant  Re- 
prefentations  in  Miniature  of  Landfcapes, 
with  Groves  of  Trees,  and  a  feeming  Variety 
of  Shrubs  and  Herbs  :  but  the  moil  charm- 
ing of  this  Kind  I  ever  beheld  ufed  to  be  on 
the  Glafs  Windows  of  a  neceflary  Houie  in 
the  Country,  owing  I  fuppofe  to  the  addi- 
tional Intermixture  of  animal  Salts* 

Copper  Plates  are  very  expensive,  and  De- 
fcriptions  without  them  hardly  intelligible* 
or  I  fhould  have  added  many  curious  Ob* 
fervations  made  on  Mixtures  of  animal,  ve- 
getable, and  mineral  Salts,  (fome  of  which 
are  in  very  few  •(•  Hands)  as  alfo  on  the  So- 
lutions of  different  Metals  and  Minerals  by 
acid  Spirits ;  but  thofe  who  know  any  thing 
of  Chemiftry,  or  will  beftow*  a  little  Time  in 
the  Study  of  Nature,  will,  I  am  perfuadedj 
in  Confequence  of  the  Hints  here  given,  fug-i 
geft  to  themfclvcs  numberlefs  Experiments, 
which  if  purfued  may  prove  both  profitable 
and  pleafant. 

In  fliort,  Salts  are  the  adtive  principles 
whereby  Nature  performs  Wonders  ;  as  is 

fufficiently 

a  f  Particularly  the  Natron  of  Egypt,  brought  thence  and 
given  me*by  Dr.  Pocock  ;  an  alkaline  Salt  fermenting  violently 
with  Vinegar  ( whofe  Shootings  are  very  Angular)  from  Sindj 
in  the  Inland  Parts  of  JJir,  given  me  bySir  Hans  Shane  ;  th* 
genuine  Salts  of  mineral  Springs  in  different  Parts  of  the  Work!}. 
and  many  other  /aline  Subftances.  either  in  their  natural  State, 
o"r  by  humau  Art  extracted  or  compounded. 
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Efficiently  evident  frcylj  thji J- Variety  of  .Ff^ 
gures  they  pixiduce,  by  combination  with  one 
another)  or  when  incorporated-  With-  Sub- 
ilances  of  Other  Kinds.  Bi*  this  has  given 
occafion  for  foitie  to  objeA;  that-  the  Figured 
of  Salts  cannot  be  determined,  fince  the  fame 
^/VdiiTolving  different  Bodies  aflumes  dif- 
ferent Shapes.  Spirit  of  Nitre,  fay  they, 
for  Inftance,  haVing  diflblved  Copper  (hoots 
into  hexagonal  Chryftals,  having  diffolved 
Jron  into  irregular  Squares,  and  forms  trian- 
gular thin  Ciyftals  after  dkfolving  Silver. 
But  waving  all  Difpute,  which  I  fhall  ever 
carefully  avoid,  doe§  not  this  feem  a  Proof 
rather  of  their  Conftancy  than  their  Uncer- 
tainty ?  for  the  Shootings  of  pure  Nitre  ex- 
amined alone  are  conttantly  the  fame ;  and 
are  not  the  Chryftals  produced  in  Spirit  of 
Nitre  when  Copper \  Iron,  or  Silver  has  been 
diflolved  therein,  always  conftant  to  each  re- 
fpeftive  Metal,,  though  different  from  one 
another  ?  What  greater  Conftancy  'than  this 
can  poffibly  be  expected  ?  ^and  would  it  not 
occafion  much  greaterUhceftainty  and  Coh- 
fufion  were  mtxt  and  unmikt  Subftances  to 
put  on  the  fame  Forms  ?- — ^It  is  like  wife 
objected,  that  their  Figures  vary  if  they  are 
differently  prepared  :  And  this  indeed  is 
true.  But  as  with  the  fame  Mixtures  or 
Management  they  are  found  to  produce  the 
feme  Cryftals  and  Conjurations,  this  Ob~ 
jettioij  has  no  Force  ;  unlefs  it  be  to  prove, 

Q,  that- 
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that  the  Figures  they  produce  are  diftingut/h- 
tng  and  infallible  Marks  of  their  different 
Degrees  of  Perfections  and  that  the  Micro- 
scope may  bftpf^^tnip^Sfr^^-.dtf-. 
cover  Knavery  and Tmpofition, 


End  of  PART  tU?ir£ 


ADVERTISEMENT. 

A   S  many  of  the  Curious,  who  defire 
_/~\.  to  keep  Solutions  of  Salts  in  Readjnefs 

for  Examination,  may  chufe  to  fare  them*' 
felves  fome  Trouble  ;  Mr.  Guff,  Optician, 
againft  Serjeants-Inn  Gate  in  Fleet-Jlreet,  can 
furniih  them  with  Boxes-  of  .different  Sizes,* 
neatly  fitted  with  Phials  and  Slips  of  Glafs 
for  that  Purpofe.  This  may  be  an  Eafe 
to  them,  and  'tis  hoped  will  prove  of  fome 
Advantage  to  him. 


■    ■>,<■-.* 
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MICROSCOPE: 

PART     II. 

CONTAINING' 

An   Account  of  various  Animalcules 

n^ver  before  defcribed ;  and  of  many 

other  Microfcopical  Difcoveries. 

With 

OBSERVATIONS   and.  REMARKS. 

ALSO . 

A  Defcription  of  the  Microfape  ufed  in 
thefe  Experiments  :  and  of  a  new  Mi- 
crometer ferving  to  rtiew  the  comparative 
Size  of  magnified  Objecls.  /    >. 
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With  JnftntSiom  for  eafily  printing  off  any 
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INTRODUCTION. 

THOUGH  every  Thing  is  alike  eafy  to 
an  Infinite  and  Almighty  Being,  yet, 
according  to  human  Comprehenfion,  it  ap- 
j>ears  extremely  wonderful,  that  we  find,  al- 
ipoft  without  Exception,  in  thofe  Specks  of 
Life  whofe  Minutenefs  renders  them  almoft 
imperceptible  to  the  Eye  of  Man,  a  greater 
Number  of  Members  to  be  put  in  Motion* 
more  Wheels  and  Pullies  to  be  kept*  going, 
a  greater  Variety  of  Machinery,  an  Appara- 
tus more  complex  and  curious,  a  Plan  feem- 
ingly  of  deeper  Contrivance  ;  in  fhort,  more 
Elegdnce  dnd  tVorkmanJhip  (if  the  Term  may 
Ibe  excufed)  in  the  Compofition,  more  Beauty 
and  Ornament  in  the  Finishing,  than  are 
feen  in  the  enormous  Bulk  of  the  Elephant, 
tiie  Crocodile,  and  the  Whale  5  compared 
with  which*  one  would  think  them  no  lefs 
the  Effect  of  a  more  exquifite  and  fupe- 
rior  Art,  than  the  Movements  of  a. Watch 
appear  to  be,  on  Comparifon  with  the 
Wheels  of  a  Coach  or  Waggon. 


^ 


Thefc 


23o    INTRODUCTI  ON. 

Thefe  Truths  need  no  Proof  to  fuch  as  arc 
acquainted  with  the  Mi croscqpe*  however 
incredible"*  they  may  feem  .to  others":  \  that 
valuable  Inftriimcnt  will  fully  pohviftce  us, 
that  All  the  Work's  of  the  Creator  well  de- 
fcrve  Our  moft  diligent  Attention  ;  that  Per- 
fection appears  every  where  jtKatMinutenefs 
is  nb  Mark  of  Meannefs  -,  and  that  nothing  ft 
fo  little  or  fo  low  but  that  it  can  richly  repay 
our  Enquiries!  ^  Hereby  we  are  likewife 
taught,  that  an  Atom  to  Omnipotence  is  as  a 
World,  and  a  World  btrt  as  an  Atom  $  in 
the  fame  Manner  as  to  Eternity  ont  Day  is 
as  a  thoufand  Years,  and  a  thoufand  Years 
but  as  one  Day.  Every  Species  of  thefe  Ani- 
malcules may  alfo  ufefully  ferVe  to-  corredt 
our  Pride,  and  prove  how  inadequate  our 
Notions  are  to  the  real  Nature  of  Things : 
by  making  us  fenfible  how  little  of  the  larger 
of  fmaller  Parts  of  the  Creation  could  poffi- 
bly  be  made  for  us  ;  who  are  furnifhed  with 
Organs  capable  of  dHcerning  to  a  certain  De- 
gree only  of  the  great  or  littley  all  beyond 
which  is  as  much  unknown  "  as  far  be- 
yorid  the  Reach  of  our  Conception,  as  if  it 
had  never  been. 

An  Examination  of  the  Variety  and  Beau- 
ty of  the  Works  of  Nature  mufl  afford  the 
riloft  reafonable  Satisfaction  to  a  contempla- 
tive Mind,  as  they  ftrongly  evince  the  Agen- 
cy and  Omnipotence  of  the  Deity.  Proofs 
of  fome  all-powerful,  wife  and  good  Being 

are 
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arc  indeed  deducitfle  frpn*  every,  thing 
around  us^but  the  e^tre^ty\[Greatr  and  the 
extremely  SmaUiocm  io^urriifli"  the  cleairefl 
and  molt  convincing  ^-^nd  perhaps  if  dudy 
confidered,  the  Fabricjk  "of  £  World,  and  the 
Fabrick  of  ^Mite  may  be  Found  equally 
ftrikirig  and  CQnciufive. 

Glasses  difcover  to  us  humberlefs  Rinds 
of  living  Creatures,  whofe  Minutenefs  ren- 
ders them  abfolutely  undifcernable  by  our 
naked  Eyes,  and  God  alpne  knows  how  many 
thoufand  Kinds  there  may  be,  ftill  gradually 
decreafing  in  .Size,  which  it  is  impoflible  for 
trs  to  fee  by  any  Help  whatever  $  to  all  thefe, 
however,  we  mud  believe,  from  reafoning 
on  what  we  know,  that  Providence  has  not 
only  appointed  the  moll  wife  means  for 
Propagation,  Prefervation,  and  Happinefs, 
but  has  moreover  adorned  them  with  Beauty 
equal  at  leaft  to  any  thing  our  Eyes  have  ever 
feen.      \ 

The  fmalleft  living  Creatures  our  Inftru- 
ments  can  fhew  are  thofe  that  inhabit  the 
Waters :  for  though  poflioly  Animalcules 
no  lefs  minute  may  fly  m  the  Air,  or  creep 
upon  the  Earth,  it  is  fcarce  poflible  to  bring 
fuch  to  our  Examination  5  but  Water  being 
tranfparent,  and  confining  theCreaturesln  it, 
we  are  able,  by  applying  a  Drop  of  it  to  our 
Glafles,  to  difcover  (to  a  ^certain  Degree  of 
Smallnefs). all  that  it' contains.  My  Attention 
has  been  therefore  applyed  more  particular- 
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ly  to  infpeft  the  Waters  j  in  doing-wiiieh  I 
have  been  kindly  affifted  by  feme  ingenious 
Friends  ;  and  the  foHowing  Ptttes  aaiSiwti 
exhibit  the  Figures  and  Dtfcriptiaa  of  fudi 
of  the  minute  Inhabitants  thereof  as  have 
iallen  in  my  Way,  and  feemed  to  me  the 
raoft  curious  and  extraordinary.  And  as 
Names  arc  of  tile  utmoft  Service  to  make 
People  underftand  one  another,  I  hope  to  be 
indulged  the  Liberty  of  giving  fuch  to  thcfe 
hitherto  unnoticed  Animalcules,  as  corre- 
fpond  in  fome  manner  to  their  Appearances; 
■even  though  I  may  not  always  have  chofen 
the  moft  proper. 
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CHAP.    I. 

Of  the  Hair-likE  Infeft. 

3""1  HE  wonderful  Animilcule  I  am  go-* 
ing  to  defcribe,  was  I  believe  firA. 
en  Notice  of  by  my  curious  Friend  Mr- 
William  j$rderm>  of  the  City  of  Norwich,  be- 
fore fpoken  of  in  this  Treatife,  who  kindly 
fent  me  an  Account  thereof,  together  with 
many  thoufands  of  the  Creatures  thdmfelves  j 
which  came  to  me  alive,  in  a  Veffel  of  the 
fame  Water  they  were  found  in,  and  lived 
with  me  feveral  Weeks  :  whereby  I  had 
frequent  Opportunities  of  being  convinced 
how  carefully  he  had  obferved  them,  and 
Ukewife  enabled  to  relate  many  Particulars 
from  my  own  Kno-"1edge. 


2&  Of  tti  Hair-like  inject. 

..  This  Bttle&tthtttf  (theFoAh^Bcrcbf  may 
\*>**k9bdtti2*&  *.} &  dtSUSm  fcder* 
Mid  ^i<u*i&*Hto^ 

tfc** tanger- 'ttfarrbroad:*'  : -Ife^feftbiMance 
toluiHifi*  hks'hkllic&I  trs  to  call  it  the  Hair- 
MrJl^^f--TlfcVftd^".  or  Middle  Part, 
wh&h  is  nearly  ft  rait,  appears  in  fome  com- 
pofedof  fiich  parallel  Kings  as  the  Windpipe 
of  Land  Animals  cohfifte  of,  but  feems  m 
others  fcaled,  ofr  rather  made  tip  of  Rings 
that  obliquely  crofe  each  other,  [  This  Dif- 
ference may  be  feen  iftthe  two  Figures  F,  G. 
Its  two  Ends  are  bent,  or  hooked,,  pretty 
nearly  in  the  fame'Degree,  but  in  aDire&ion 
contrary  each  to  other ;  and,  as  no  Eyes  can 
be  difcerned,  'tis  difficult  to  judge  which  is 
the  Head  or  Tail. 

Its  progreffive  Motion  differs  from  that  of 
all  Animals  befides  hitherto  defcribed,  for 
notwithftanding  the  Body  is  cbmpofed  of 
many  Rings  and  Joints,  it  feems  unable  to 
bend  at  all,  or  move  direftly  forwards  :  but 
when  it  is  inclinable  to  change  its  Quarters, 
it  can  move  from  Right  to  Left,  or  Left  to 
Right,  and  proceed  at  the  fame  time  back- 
wards or  forwards  obliquely.  And  thi$  it 
performs,  by  turning  one  End  about,  the 
Quarter  of  a  Circle,  as  the  Arc  a  b  fhews  ; 
then  it  does  the  fame  with  the  other  End, 
and  fo  alternately :  whereby  its  Progreffion 
is  in  a  diagonal  Liue,  or  from  Corner  to 
Corner ;  as  whoever  will  take  the  Trouble 

to 
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Xq  fhift  the  Ppints  of  a  Pair  of  Compaffeg  in 
that  Manner  may  immediately  b&ljuisfifcdv 
.  ,  All  its  Motions  are7e;stF4me,ly.ilowi,  end 
require  much  Pa tience-apd. Attention  .  ii>.«febc 
Obferver.  It.hasneither,Fept,.npr:FiBsJ.naf 
Hairs,  but  appears  perfeftlyiinooth  and*, tran- 
sparent, with  the  Head  bending  one;  Way 
and  the  Tail  another,  fo  as  to  be  like  along 
Italian/-  nor  is  any  internal  Motion,  or  par- 
ticularly opake  Part  to  be-  perceived,  which 
may  determine  one  to  fuppofe  it  the  Stomach 
or  other  of  the  Inteftines. 

Thefe  Creatures  are  Co  fmall  thatMillions 
of  Millions  might  be  contained  in  an  Inch 
Square.  When  viewed  fingly,orfeparatedfrom 
one  another,  they  are  exceedingly  tranfpa- 
rent,  and  of  alovelygreenibutllkeallother 
tranfparent  Bodies,  when  Numbers  of  them 
are  brought  together  they :  become  opake, 
and  lofe  their  green  Colour,  in  proportion 
as  the  Quantity  incrcafes,  till  at  laft  they  ap- 
pear intirely  black.. 

They  were,  firft  difcoyered  in  a  Ditch  at 
Norwich,  one  End  whereof  communicates 
with  the  River  there,  and  the  other  End 
with  a  fecond  Ditch,  into  which  feveral 
Kennels  empty  themfely.es  from  different- 
Partsof  the  City.  The  length  of  this  Ditch 
is  at  leaft  an  hundred  Yards,  and  its  Breadth 
nine :  the  Bottom,  for  more  than  a  Foot  in 
Depth,  is  covered  with  a  blackilh  green  SubT  1 
Hants,  in  Appearance  like  a  Mud,,  made  up 
wholly 
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wholly  of  thefeand  other  Infe&s,  intermix* 
td  with  different  Sediments  from  the  Water; 
He  allures  me,  he  has  conftantly  found  much 
the  greater  Part  of  this  black  Matter  to  be 
really  Infefts  :  but  were  they  only  one  half 
or  a  quarter  Part  thereof,  what  Numbers 
beyond  all  Conception  muft  this  Ditch  coin 
tain  r 

It  wis  Accident  (whereto  more  Difcove- 
ries  have  perhaps  been  owing  than  toDefigrt) 
that  fortunately  prefented  thefe  Animalcules 
to  Obfervation*  ---My  Friend  having   got 
fome  Water  from  this  Ditch,  with  Intent  to 
examine  by  the  Microfcope  other  Infefts  he 
had  taken  Notice  of  therein,  found  beford 
his  Eyes  a  great  Abundance  of  (lender  Hair- 
like Fibres,  Which  he  imagined  to  be  the 
Stems   or .  Roots  of  fome  extremely  final! 
Water  Plants,  from  their  appearing  to  hinl 
without  any  Life  or  Motion,  tho*  he  won- 
dered much  at  their  uniformity  of  Figure, 
Being  however  not  fatisfied  with  a  fingle 
View,  but  continuing  them  Under  the  Mag- 
nifier, and  looking  at  them  now  and  then* 
fife  perceived  that  many  of  thofe  feeming 
Hairs  which  he  had  feen  before  feparated 
from  one  another  as  at  d>  in  N°,II.  were 
flowly  drawing  themfelves  together  in  Com- 
panies as  at  e  in  the  fame  Number <-*-- This 
gave  him  the  firft  Notion  of  their  being  liv- 
ing Creatures,  and  fet  him  upon  watching 
them  fo  narrowly,  that  he  was  quickly  con- 
vinced) 
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ykiced,  not  only  of  their  having  Life,  but 
|ike\vife  of  their  being  able  to  change  their 
Situation,  either  from  Right  to  Left,  or  Left 
to  Right,  backwards,  or  forwards,  at  Plea- 
fur?,  in  the  Manner  juft  now  defcribed. 

Being  thus  far  fatisfied,  he  applied  him- 
felf  very  diligently  to  examine  the  Structure, 
Motions,  and  other  Properties  of  thefe  mi- 
jnute  Creatures  ;  and  found,  by  viewing 
them  feveral  times,  and  through  different 
Magnifiers,  that  altho*  they  are  moil  com-* 
monly  compofed  of  little  Ringlets,  whofe 
Toynings  appear  like  parallel  tranfverfeLines 
as  at  F,  N°I.  many  however  were  feen  amongft 
th^em,  in  which  great  Numbers  of  minute 
Pings  feemed  to  crofs  one  another  oblique- 
ly, and  reprefented  Scales,  (vid.  N°  I.  G.) 
but  whether  thefe  are  different  Species  or 
pot  muft  ftill  remain  a  Doubt. 

After  putting  a  large  Spoonful  of  the  be- 
fprementioned  black  or  rather  dark  green 
tfhick  Matter  into  a  Glafs  Jar,  he  filled  it  up 
with  Water,  very  gently,  as  high  as  b,  N° 
IU.  then  leaving  the  faid  Matter  to  fettle  and 
lie  quietly  at  the  Bottom  of  the  Veffel,  its 
whole  Appearance  prefently  afterwards  i$ 
/hewn  in  the  fame  Glafs  at  i. 

The  next  Day,  when  he  came  to  examine 
what  had  happened  amongft  thefeMyriads  of 
little  Animals,  he  found  that  a  Multitude  of: 
them  had,  as  it  were  by  Agreement,  placed 
tl^emfelves  on  the  Side  of  the  Jar,  and  ap- 
4  peared 
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pcartd  tiialthing  Upwards irikt^si'aftelr  tflip 
Manner  reprefentedvN°  iV.fi^i  tKat  fame 
of  tlttm  haft^  tfavclled  to  tii?Dl(femce  of 
three  or*  fourlhchesi  which  confidering  thfj 
Slowneffs  of  their -Motion,  and  their  Method 
of  moving  forward9,rihuft  be  looked  upon  vq 
a  long  Journey.  -      •  _\ 

In  about  two  Days  great  Numbers  Kdd 
travelled  up  the  fide  of  the  Jar,  to  above  th<f 
Surface  of  the  Water,  as  at  £'N*  IV :  whea 
after  being  expofed  to  the  Air  for  a  little 
while,  their  fine  green  colour  became  chang- 
ed into  a  moft  beautiful  Sky-blue. 

This  fine  dark  green  Matter  or  Congeries 
of  Animalcules,  is  {o  nearly  equal  to  the' 
fpecific  Gravity  of  Water,  that  at  firft  put^ 
ting  in,  it  either  floats  at  Top,  or*continu?§ 
at  the  Bottom,  or  in  the  Middle  of  the  Jaiy 
juft  as  Accident  has  difpofed  it.     ButifPart 
of  thofe  that  are  fwimmingat  the  Top  of 
the  Water  have  an  Inclination  to  go  dowh«i 
wards,  they  form  themfelves  into  a  Sort  of 
Line  or  Rope,   which  defcends  extremely 
flow,  till  they  arrive  as  low  as  they  intend ; 
And  they  are  able  to  fiifpend  themfelves  iix 
the-  Water  where  they  pleafe,  and  as  long  as" 
they  have  a  mind.  Their  Method  of  doing  , 
this  is  fliewn  N°  V.  c  c  c,     Thofe  however.' 
who  happen  to  be  hear  the  fide  of  the  Jar 
move  themfelves  down  thereon,-  syid  tlj^t- 
commonly  in  a  windine  fcrew-like  Manner, . 
as**  n  JJ°  V.  is  intended  to  reprefent.— Their 

Motion 
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Motion  upwards  in  the  like  Order  has  beea 
defcribed  already,  N°  IV.  ir 
.  A  fmall  Quantity  of  this  Matter  having 
one  Day  been  put  into  a  Jar  of  Water,  it  fo 
happened  that  one  Part  thereof  went  down 
immediately  to  the  Bottom,  whilft  the  other 
Part  continued  floating  upon  the  Top.  All 
Things  remained  a  good  while  in  this  Con- 
dition, until  at  laft  each  of  thefe  Swarms  of. 
Animalcules  grew  weary  of  its  Situation,  and 
had  a  Mind  tp  change  its  Quarters.  Both 
Armies,  in  fhort,  began  their  March  at  the 
fame  Time,  againft  the  fide  of  the  Jar ;  and 
as  one  proceeded  upwards,  and  the  other 
downwards,  after  fome  Hours,  they  were 
near  meeting  about  the  Mid-Way -,  as  the 
Rout  each  of  them  appeared  to  take,  foon 
after  they  began  to  move,  made  it  very  eafy 
to  forefee  they  would*  The  Defire  of  know- 
ing in  what  Manner  they  would  behave  on 
this  OcCafion,  engaged  the  Obferver  to  watch 
them  with  a  carehil  Eye,  and  as  they  ap- 
proached ftill  nearer,  he  beheld,  to  his  great 
Surprize,  the  Army  that  was  marching  up- 
wards, open  to  the  Right  and  Left,  and  leave 
a  convenient  Space  for  the  Army  that  was 
marching  downwards  to  pafs  between  its 
Wings.  Thus  without  Confufion  or  Inter- . 
mixture  each  held  on  its  Way  :  the  Army 
that  was4  going  upwards  marching  in  two 
Columns  to  the  Top,  and- the  other  pro- 
ceeding with  great  Regularity  and  Order  ih 

one 
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one  Column  to  the  Bottom,  N°  VI.  is  a 
prefentation  of  this  amufing  Aqcident,  which 
ferves  to  (hew,  that  however  mean  or  con- 
temptible thefe  Creatures  may  appear  to  us, 
the  Power  that  created  them  has  not  left 
them  diftitute  of  Sagacity,  to  affociate  toge- 
ther,  and  ad  unanimoufly  for  the  Benefit  of 
the  Community ;  both  thefe  Armies  march- 
ing as  regularlarly  as  if  under  the  Piredion 
of  wife  Leaders. 

When  thefe  Animalcules  are  taken  from 
the  Ditch,  and  any  other  Water  poured  up- 
on them,  it  is  difficult,  to  make  them  live 
twenty-four  Hours  $  but.  when  kept  in  fome 
of  the  fame  Pitch- Water,  they  may  be  pre- 
ferved  in  good  condition  for  feveral  Months. 
Though  they  never  are  fo  vigorous,  nor  fhew 
their  Way  of  moving  from  Place  to  Place  fo 

plainly,  as  when  newly  taken  up. Their 

Kind  of  Motion,  as  before  defcribed,  makes 
it  evident,  that  if  they  move  along  the  Side 
of  a  cylindrical  Glafs  Jar,  either  upwards  op 
downwards,  it  mult  be  in  a  Spiral  Line ;  and 
fuch  it  is  always  found  to  be. 

It  is  not  yet  difcovered  whether  their  Food 
be  Infefts  exceffively  minute,  or  Particles  o 
Matter  floating  in  the  Water  j  neither  do  we 
know  any  thing  concerning  the  Manner  of= 
their  being  propagated.     They  have  as  yet^ 
been  taken  notice  of  only  in  tnis  Ditch,  buC^ 
'tis  reafonable  to  believe  that  other  Places  o 
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the  like  Kind,  will,  upon  Examination,  be 
found  to  produce  them  alfo,  and  even  in 
great  Abundance* 
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CttAP.    IL 
Of  the  Oat-AnimAl. 

IN  the  fatne  Ditch-water  from  Norwich 
came  likewife  great  Numbers  of  the 
little  Creatures,  whofe  fevtral  Appearances, 
Wheii  examined  by  the  Microicope,  are 
Ihewn  Plate  X*  N*  vii. 

My  curious  Friend  pointed  it  out  to  my 
Obfervation  by  the  Name  of  the  Oat-Ani* 
mal;  and  as,  atfirft  View*  it  touch  refem- 
bles  a  Grain  of  that  Sort,  I  fhall  here  de- 
fcribe  it  under  the  fame  Name. 

This  Creature  is  fo  very  fmall,  that  no 
trile  Judgment  can  be  made  of  it,  unlef? 
it  be  looked  at  through  the  greateft  Mag* 
nifier,  nor  eveii  then  without  confidcrable 
Attention.  I  commonly  found  two  or  three 
of  them  in  a  Drop  of  the  Sediment,  amongft 
Multitudes  of  the  Hair4ike  Infe&,  lying 
at  the  Bottom  of  the  Water  wherewith  the 
faid  Seditnetit  was  diluted,  upon  the  Plate 
of  Glafs,  without  any  vifible  Motion  or 
Appearance  of  Life :  being  incldfed  in  a 
Bivalve-fhell,  which  the  Animal  can  open 
or   (hut  as  it  is  inclined  ;   but  which  it 

R  con- 
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constantly  fliuts  upon  being  difturbed,  nor 
opens  again  until  after  having  been  quiet 
for  fome  Time.  Its  Appearance  when 
fhut  is  pi&ured  ztjig.  1. 

The  Shell  is  fo  exquifitely  thin,  and  con- 
fequently  fo  very  tranfparent,  as  to  be  tra- 
ced out,  when  fhut,  only  by  a  faint  Line 
on  the  Back,  where  the  Cardo  or  Hinge 
makes  fome  additionalThicknefs ;  but  when 
open,  the  Edges  of  both  its  Sides  may  be 
diftinguifhed  plainly.  The  two  Ends  of 
the  Shell  can  open,  whilft  the  middle  Part 
remains  clofed,  and  in  that'  Condition,  it  is 
like  the  Pholas  and  fome  Species  of  the 
Ciama;  but  differs  from  them,  in  being 
able  to  fhut  both  Ends  and  alter  the  Fi«- 
gure  of  its  Shell,  which  they  cannot  do. 
This  probably  is  performed  by  means  of 
certain  Articulations  in  the  Shell,  near  its 
Extremities,  which  are  too  fine  to  be  dis- 
cerned. When  thefe  Ends  are  open,  the 
Creature  frequently  thrufts  out,  at  each,  a 
cylindrical  flefhyPart,  (as  ^t  Jig.  2.)  which 
may  be  fuppofed  the  Head  and  Tail  5  but 
their  Minutenefs  renders  it  hardly  poffible 
to  difcover  any  difference  between  them. 
In  this  Pofture  it  is  probable  the  Creature 
feeds,  on  that  Provifion  the  Water  brings  ; 
"though  it  depends  not  wholly  on  fuch  Ac- 
cident, for  it  can  change  its  Place  by  Jerks, 
or  Leaps,  which  it  makes  by  the  Aftiop 
*  of  fome  ftrong  Mufcles  in  the  two  protruded 

Parts> 
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parts,whofe  Spring  throws  it  to  the  Diftano* 
£t  leaft  of  hs  own  Shell's  Length  every  Time 
they  are  exerted.  Thefe  Leaps  however 
have  long  Intervals  between,  and  are  never 
made  till  the  Animal  is  perfectly  undif- 
turbed. 

Both  the  Shell  and  Body  are  ufually  fo 
tranfparent,  that  when  the  Shell  is  clofed 
nothing  can  be  perceived  but  a  Sort  of  Shade 
within  it ;  but,  now  and  then,  I  have  feen 
the  Body,  plainly,  through  the  Shell,  in 
Shape  as  at  fig.  3. 

Several  of  them  have  a  couple  of  very 
dark  round  Spots,  one  whereof  is  feem* 
ingly  placed  within  each  Side  the  Shell, 
as  in  fig.  4.  Thefe  I  imagined  to  be 
compact  Ligaments,  ferving  to  open  and 
fliut  the  Shell,  and  correfpondent  to  thofe 
that  Oyfters,  Mufcles,  Scallops,  &c.  are 
furnimed  with  for  the  like  Purpofe.  But 
when  I  obferved  others  of  them,  having 
three,  four,  or  five  of  the  fame  round  Spots, 
I  began  to  think  myfelf  miftaken;  and 
mould  rather  fuppofe  them  concreted  Bo- 
dies, fimilar  to  the  Pearls  bred  in  feveral 
kinds  of  Shell-fifh,  did  not  the  Regularity 
of  their  Pofition  render  this  likewife  a  little 
improbable. 

One,    having  five  Spots,  with  its  Shell 
gaping  the  whole  length,  and  both.  Ends 
thereof  fully  extended  in  a   ftrait  Line, 
very  different  from  what  precede,  is  ex- 
it 2  hibited 
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hibited  fig.  5.  —  In  this  Condition,  which 
is  not  uncommon,  itmuchrefembles  a  Grain 
of  Oats. 

I  muft  not  omit  to  mention  another 
Yariety  amongft  thefe  Creatures,  which  the 
fig.  6,  7,  and  8,  are  intended  to  explain. 
Here  we  fee  a  couple  of  tranfverfe  Lines, 
forming  a  kind  of  Zone  acrofs  the  middle 
Part  or  the  Shell,  and  feeming  to  fepa- 
ntte  the  two  Ends  thereof. 
■  Fig*  6  and  8  have  the  two  round  opake 
Spots  before  defcribed. 

Fig.  6  and  7  (hew  the  Cardo  of  the  Shell, 
but  tne  fame  is  not  feen  in  fig.  8. 

'Tis  difficult  to  determine  whether  thefe 
are  another  Species,  or  only  fome  of  the 
fame  Sort  of  Animals  in  a  different  State 
or  Condition.  I  much  fufpeft  they  may 
b6  about  cafting  their  Shells,  or  perhaps 
diftempered,  or  even  dead;  for  I  have 
never  feen  any  of  them  open  their  Shells, 
or  make  the  leaft  Motion,  though  I  have 
fometimes  kept  my  Eye  over  them  for 
above  a  Quarter  of  an  Hour. 
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CHAP.    III. 

Eels  in  Pa/te  viviparous. 

TH  E  AnguUla,  or  little  Eel-like  Ani- 
malcule^ which  are  frequendy  fo  nu- 
merous in  four  Pafte  that  the  whole  Surface 
4  of 
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of  it  appears  alive,  and  are  feemingly  of  tho 
fame  Kind  with  thofe  fometimes  found  in 
Vinegar,  were  fome  of  the  firft  minute 
Creatures  the  Microfcope  was  made  ufe  of 
to  examine,  and  are  uill  the  moil  com* 
mon  living  Objefts  it  is  employed  about  jj 
I  fhould  not  therefore,  after  their  having 
been  fo  long  known,  and  fo  oftenv  deicribr 
cd,  have  introduced  them  here,  had  not  a 
very  pretty  Difcovery  made  a  few  Year$ 
ago,  by  Mr.  James  Sberwood>  an  ingenious 
young  Surgeon,  rendered  them  the  Sub- 
ject of  %  curious  and  entertaining  Experi- 
ment, 

Separating  one  of  thefe  fmall  Eels  from 
a  Number  of  others,  in  order  to  examine 
it  by  the  Micrpfcope,  and  wounding  it 
accidentally  in  the  Belly,  he  took  Notice 
that  a  long  Hinder  Tube,  doubled  like  an 
Inteftine,  proceeded  from  the  Wound ; 
of  which  informing  Mr.  Nfedbam,  it  $x~ 
gijed  their  Curiofity  to  <?ut  in  two  another 
Eel,  near  its  Middle  :  when  they  difepver* 
pd  a  Number  of  living  young  enes,  each 
inclofed  in  its  proper  Membrane,  ifluing 
from  what  now  plainly  fhew^d  itjelf  to  be 
the  Uterus,  This  induced  him  to  make 
farther  Trials,  and  finding  qfvwlly  the  fume 
Appearance,  he  thought  proper  to  commu- 
nicate his  Obfervations  to  his  Friends,  and 
afterwards  to  the  Royal  Society  *. 

R  3  \ 

♦  Philof.  T^f-  No-  4?  8. 
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I  firft  faw  the  Experiment  with    Mr, 
Sberwood>  and  having  fince  mide  it  abun- 
dance of  Times  myfelf,  am  qualified  to 
direft  thofe  who  may   defire  to  be  fatif- 
fied,  how 'to  perform  it  themfelves,  with- 
out any  great  Difficulty. —  Having  taken 
up   a  very  fmall  Quantity   of  the    Pajle 
wheriethefe  Eels  abound,  on  the  Point  of 
a  Pin,  or  with  a  fharpened  Quill,  lay  it 
on  a  flip  of  Glafs ;  and    diluting   it  well 
with  Water,  many  of  them  Xvill  bec6me 
vifible  to  the  naked  Eye  :    then  with  the 
nib  of  a  Pen  cut  to  a  very  fine  Point,  and 
fhaved  fo  thin  as  to  be  extremely  pliable, 
fingle  out  one  of  the  largeft  Eels,  and  in-* 
finuating  the  Point  of  the  3Pen  underneath 
it,    remove  it  into  a  very   fttiall  Drop  of 
Water,  which  you  muft  have  ready  pre- 
pared  on  another  flip    of  Glafs.     When 
thus  confined,  it  may  eafily  be  cut  afunrr 
der,  tranfverfely,  by  the  Help  of  a  good 
Eye  and  fteady   Hand,  with  a  Lancet  or 
jfharp  Penknife  $  or  if  the  Eye  is  deficient, 
a  Hand-Magnifier  will  enable   almoft  any 
body  to  perform  the  Operation.     As  foon 
as  the  Parts  are  feparated,  apply  your  Ob- 
ject to  the  Microfcope,  and  if  the  Divifion 
has  been  made  about  the  Middle  of  the 
Animal,  feveral   oval   Bodies   of   different 
Sizes  will  be  feen  to  iffue  forth .     Thefe 
are  young   Angiiillay  of  different  Degrees 
pf  Maturity,  each  whereof  is  coiled  up  and 
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included  in  its  proper  Membrane,  which 
is  of  fo  exquifite  a  Finenefs  as  to  be  fcarce 
diicernable  by  the  greateft  Magnifier,  while 
it  inclofes  the  Embrio  Animal.     The  largeft 
and  moft  forward  break  immediately  through 
this  delicate  Integument,  unfold  themfelves, 
and  wriggle  about  in  the  Water  nimbly : 
others  get  out,    uncoil,  and  move  about 
more  (lowly ;   and  the  leaft  mature  con- 
tinue intirely  without-  Motion.      The  17- 
terus,   or  Veflel    that    contains    all    thefe 
oval  Bodies,  is  compofed  of  many  Annulae 
jor  Ringlets,  not  unlike  the  Afpera  Arteria 
of  Land  Animals,  and  it  feems  to  be  con- 
fiderably  elaftic ;  for  as  foon  as  the  Opera- 
tion is  performed,  the  oval  Bodies  are  thruft 
but  with  fome  Degree  of  Violence  by  the 
Ipringing    back  or  Addon  of  thisBoweL 
An  hundred  and  upwards  of  the  young 
Oties    have  been    feen   to  iffue   from  one 
lingle  Eel,  whereby  the  prodigious  Increafe 
tlf  them  may  be  accounted  for ;   as  pro- 
Ibably  feveral  fuch   numerous  Generations 
'are  produced  in  a  fhort   Time,     Hereby 
we  alfo  learn  that  thefe  Creatures  are  riot 
only  like  Eels  in  Shape,  but  are  likewife 
viviparous  as  Eels   are  generally   fuppofed 
t6  be. 

I  fcarce  know  a  more  entertaining  Ex- 
periment; and  you'll  very  feldom  be  dif- 
*  appointed,  for  they  feem  like  Earth-worms 
to  be  all  prolific,  and  unlefs  by  Accident 
*  1  R  4  you 
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you  cut  one  that  ha*  brought  >  forth  all  its 
Young  before,  or  make  y<W ^Trials  when 
thcpaijbc  l«sb?^  kept. a  very  Jong  Tujae, 
(in  which  Czfci:Jr  havefoijnd  them  fome-r 
tiuies  v^frmt^,)^ym  -li  not  fail  of  being 
diverted  after  tfa'Manner  above  defcribed. 
.  One  of  the  AngmUey  greatly  magnified, 
and  through  the  Body  of  wnich,  before 
cutting,  iaint  Traces  of  the  young  ones 
may  be  difqerned,  k  ihfwn,  N°  VIIL 
Plate  X. 

The  fame,  after  being  cut,  with  young 
ones  iffuing  from  it,  and  the  Uterus  as  it  ufu- 
ally.  appears,  is  reprefented  in  a  Drop  of 
Water,  N^  IX. 

This  Difcovery  is  of  more  Confequence 
than  without  due  Confideratipn  it  may  feem 
tQ  he  i  f°r  a§  thefe  Animalcules  are  plains 
ly  viviparous,    and  bring  forth  Jiving  and 
perfect  young  ones  in  their  Eel-like  Form, 
it  is    highly  improbable    that    they  ever 
become  Flies,  or  undergo  zinypther  Change;  t 
fince  no  Animal  has  been  yet  known  to 
put  on  a  ngw  Shape  after  \t  has  produced 
its  Yqung,    whether  in  the  Egg  or  other- 
wife.     Therefore  if  thefe  Anguill<z  never " 
^Jiange  to  Flies,  or  lay  Eggs,    which  thijs 
Experiment  renders  it  very  unlikely  they 
jliould  ever  do,  they  c^n  neither  convey  - 
themfelves  to  any  Diftance  frQni  the  Pajle  • 
^herein  they  iirft  appear,  nor  be  propa- 
gated by  Eggs  flpaiing  in:  the  Air,     Thp 
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Queftion  then  will  be,-  by  what  Means  they 
get  into  tht  Pdjle  at  aH1:1  :f«r  fuppofii^g  it 
poffible  they  iiiight have  beShrin  Ae  Wheat, 
and  have  efekpdl  tmhurfc  mrpxi^i  die  Seve- 
ral Operati&ris  of- grindihgv  die  Corn;  fet- 
ing it,  &c,  it  Jfr  Scarcely  credible  (in  what- 
ever Condition  they  rttfght  remain  in  the 
Flour)  that  they  fhould  be  able  to  endure 
boiling,  without  which,  and  that  too  for  ft 
confiderable  Time,  no  good  Pajie  can  be 
made. 

For  my  own  Part,  I  muft  acknowledge, 
that  before  this  Difcovery  I  was  ftrongly 
qi  Opinion  that  thefe  Eels  change  into 
Flies ;  as  many  Kinds  of  Worms  found  in 
Waters  are  well  known  to  do,  and  in  that 
State  depofit  their  Eggs  in  whatever  Places 
they  find  a  proper  Ncft  and  Provifion  for 
their  future  Offspring  :  and  this  my  Opi- 
nion I  thought  confirmed,  by  fometimes 
obffcrving  very  minute  Flies,  of  a  Size  a- 
greeable  to  fuch  &  Supposition,  hovering 
fibout  the  Glairs  where  Pajie  with  Eel? 
was  kept.  But  as  bringing  forth  living 
young  ones,  in  their  Eel-like  State,  is  a 
raft  beyond  all  Doubt,  I  muft  believe  the 
Flies  I  faw  about  the  Pajie  are  Jnfefts  of 
foihe  other  Kind,  and  have  no  Relation  to 
thefe  Eels ;  unlefs  we  could  imagine  them 
to  have  a  two-fold  Method  of  Generation; 
that  is,  to  be  both  viviparous  and  oviparous, 
g$d  to  prpp^gatp  ]x>th  in  the  Eel  and  in 

the 
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the  Fly  State ;  which  is  too  extraordinary 
a  Particularity  to  be  admitted  without  the 
ftrongeft  Proof*. 

Thefe  Difficulties  muft  be  left  to  future 
Enquiry  5  ahd  I  hope  the  Curious  will  en- 
deavour to  folve  them  by  careful  Experi- 
ments and  Obfervatiohs. 


CHAP.    IV. 

1 
Eels  in  blighted  WbtaU  . 

THE  Difcovery  of  ascertain  Kind  o£4fc- 
guilkk, or  Animalcules  refemblingJ5eZf4 
in  blighted  Wheat,  was  made  accidentally 
by  my  very  ingenious  Friend  Mr.  <Turbereuiyt 
Needham,  in  the  Summer  of  the  Year  i74-3> 
in  the  Manner  defcribed  by  himfelf  in  nis 
curious  Book  of  New  Microfcopical  Difco- 
veries  -f\ 

Thefe  Animalcules  are  not  ufually  lodg* 
,ed  in  fuch  blighted  Grains  of  Wheat  as  are 
covered  externally  with  a  foot-like  Duft, 

(whofe 

*  Mentxelitn  publifbed  Cbfervations  made  on  the  Procefc 
cf  the  Transformation  of  Eels  in  Vinegar  t  which,  he  telk  the 
World,  be  faw  iflue  in  Flies ;  which  Flies  did  afterwards  lay 
their  Eggs  in  the  Vinegar,  fcf  e.  And  he  has  given  Draw- 
ings of  the  faid  Flies  with  his  own  Hands.  On  the,  contrary, 
D.  Marcus  AnHmus  Cellius  affirmed  to  the  Phyfico  mathema- 
tical Society  ax  Rom  t  Anno,  1688,  that  with  very  good  Mi-r 
crofcopes  erf  his  own  making  he  found  the  Eels  in  Vine- 
gar to  be  *vi<viparous% 
f  Y'ld  NfrvMicroJcoficq-lDifcwmetbyMrJfeedbam'^fy  8jA 
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(whofe  Infide  is  likewife  frequently  convert- 
ed into  a  black  Powder :)  but  abundance  of 
Ears  may  be  obferved  in  fome  Fields  of 
Corn,  having  Grains  that  appear  blackifh,  as 
ificorched;  and  fuch  when  opened  arefound 
to  contain  a  foft  white  Subjiance,  that  atten- 
tively examined  feems  to  be  nothing  elfe 
but  a  Congeries  of  Threads,  or  Fibres,  lying 
as  clofe  as  poffible  to  each  other  in  a  paral- 
lel Direction,  and  much  relemblmg  the  un- 
ripe Down  of  fome  Thirties,  on  cutting  open 
the  Flower-Heads  before  they  begin  to  blow. 
This  fibrous  Matter  difcovers  not  the  leaft 
Sign  of  Life  or  Motion  unlefs  Water  be  ap- 
plied to  it ;  but  immediately  on  wetting, 
{[provided  the  Grains  of  Wheat  are  newly 
gathered)  the  fuppofed  Fibres  feparate,and 
prove  themfelves  to  be  living  Creatures,  by 
Motion's  that  at  firft  are  very  languid,  but 
gradually  .become  more  vigorous,  twitting  or 
wriggling  themfelves  fomewhat  in  the  Man- 
ner of  the  Eels  in  Pafte,  but  always  much 
flower  than  they,  and  with  a  great  deal  lefs 
Regularity  j  for  in  them  the  Head  and  Tail 
&re  conftantly  moving,  contrarywife,  and 
alternately,  with  the  fame  Kind  of  bending 
pr  Undulation  in  the  Bodies  of  them  all; 
whereas  the  Animalcules  we  are  now  de- 
fcribing  have  no  Uniformity  in  their  Motion, 
but  bend  their  two  Extremities  fometimes 
differently  and  fometimes  in  the  fame  Di- 
yecHon, 
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If  the  Grains  of  Wheat  are  grown  dry  by 
keeping,  and  you  cut  them  open  in  that 
Condition,  the  fibrous  Matter  is  very  diftip- 
juifhable,  and  on  patting  Water  to  it  will 
Feparate  with  great  Readinefs,  and  feem  like 
line  Tubes  or  Threads  tapering  at  both 
j£nds :  but  not  the  leaft  Motion  or  Symptom 
of  Life  will  be  perceived  till  they  have  been 
in  Water  for  feveral  Hours  ;  nay,  frequently 
they  will  never  revive  or  come  to  move  at 
all.  But  if  the  fame  Grains  be  fteeped  in 
Water  for  fome  Hours,  or  buried  for  three 
or  four  Days  in  Earth,  till  they  are  fully  fa- 
turated  with  Moifture,  and  then  opened 
with  a  Penknife,  on  taking  out  a  fnjall  Por* 
tion  of  the  White  Matter  carefully,  and 
fpreading  it  thin  upon  a  Slip  of  Glafs,  the 
Animalcules  may  be  feen  bundled  together, 
arid  extended  longitudinally,  but  without 
Motion  ;  and  tho'  upon  the  Application  of 
Water,  they  will  not  revive  fo  foon  as  thofe 
taken  from  frefh  Grains,  whofe  Moifture 
has  never  been  exhaled ;  yet,  after  abiding 
an  Hour  or  two  in  Water,  I  have  conftantly 
found  them  alive  and  vigorous  j  and  that, 
notwithstanding  the  Grains  have  been  kept 
in  a  dry  Condition  even  for  fome  Years  ;  of 
which  I  have  a  remarkable  Inftance  povy 
before  ifte. 

In  the  Month  of  Augajl  1743,  a  fmall 
Parcel  of  blightcdWhcat  was  fent  bylS/tv.Need- 
kam  to  Martin    Fo/kes,  Efq;  Prefident  of 

the 


Eels  in  blighted  Meat.  .  k$i 

the  Royal  Society,  (with  an  Account  of  his 
then  new  Difcovery ; )  which  Parcel  the 
Prefident  was  pleafed  to  give  to  me,  defiring 
I  would  examine  it  carefully.  In  order  fo 
to  do,  I  cut  open  fome  of  the  Grains  that 
were  become  dry,  took  out  the  fibrous  Mat- 
ter, and  applied  Water  to  it  on  a  Slip  of 
Glafs  j  but  could  difcern  no  other  Mo- 
tion than  a  Separation  of.  the  Fibres  or 
Threads ;  which  Separation  I  imputed  wholly 
to  an  Elafticity  in  the  Fibres %  and  perceiv- 
ing no  Token  of  Life,  after  watching  them 
with  due  Care,  and  repeating  the  Experi- 
ment till  I  was  weary,  an  Account  thereof 
was  written  to  Mr.  Needbam ;  who  having 
by  Trials  of  his  own  found  out  the  Caufe  of 
this  bad  Succefs,  advifed  me  to  fteep  the 
Grains  beforel  ihouldattempt  to  open  them; 
on  doing  which  I  was  very  foon  convinced 
of  his  Veracity,  and  entertained  with  the 
pleafing  Sight  of  this  wonderful  Phenome- 
non. Since  then  I  have  made  Experiments 
at  different  Times  with  Grains  or  the  fame 
Parcel,  without  being  difappointed  fo  much 
as  once,  and  particularly  on  the  fourth  Day 
of  July  ij\y,  finding  fome  of  the  fame  Par- 
cel left,  I  foaked  a  couple  of  Grains  in  Water 
for  the  Space  of  thirty-fix  Hours,  when  be- 
lieving tnem  fufficiently  moiftened,  I  cut 
one  open,  and  applying  fome  of  the  fibrous 
Subftance  to  the  Microfcope  in  a  Drop  of 
Water,  it  feparated  immediately,  and  pre- 
fented 
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fented  to  my  View  Multitudes  of  the  ^4n* 
guilla,  lying  as  reprefented  N°  X,  B,  with- 
out the  leaft  Motion  or  Sign  of  Life.  But 
Experience  having  taught  me  by  former 
Trials,  that  they  might    notwitnftanding 

Siffibly  revive,  I  left  them  for  about  four 
ours,  and  then  examining  them  again, 
found  much  the  greateft  Number  moving 
their  Extremities  pretty  brifkly,  and  in  an 
Hour  or  two  after,  they  appeared  as  lively 
as  thefe  Creatures  ufually  are.  Mr.  Folkes 
and  fome  other  Friends  were  Witneffes.  of 
this  Experiment. 

We  find  an  Inftance  here,  that  Life  may 
be  fufpended  and  feemingly  deftroyed ;  that 
by  an  Exhalation  of  the  Fluids  neceflary  to 
a  living  Animal,  the  Circulations  may  ceafe^ 
all  the  Organs  and  Veffels  of  the  Body  ma; 
be  fhrunk  up,  dried,  and  hardened ;  and  yet  — : 
after  a  long  while,  Life  may  begin  a  new  tc^ 
aftuate  the  fame  Body  ;  and  all  the  animal 
Motions  and  Faculties  may    be   reftoredE: 
merely  by  replenifhing  the  Organs  and  Vefc: 
fels  with  a  frefh  fupply  of  Fluid.     Here  i  -r 
I  fay,  a  Proof,  that  the  Animalcules  in  t£sv< 
Grains  of  blighted  Wheat  can  endure  hav- 
ing their  Bodies  quite  dried  up  for  the  Space 
of  four  Years  together,  without  being  there- 
by deprived  of  their  living  Power  ;  and 
fince,  after  they  are  become  thus  perfedly 
dry  and  hard,  there  feems  little  room  for 
farther  Alteration,  unlefs  their  Organs  fhould 

be 
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be  broken  or  torn  afunder ;  may  they  not 
poiBbly  be  reftored  to  Life  again,  by  the 
&me  Means,  even  after  twenty,,  forty,  an 
hundred,  or  any  other  Number  of  Years, 
provided  their  Organs  are  preferred  intire  ? 
This  Queftion  future  Experiments  alone  can 
anfwer. 

Some  late  Difcoveries  ferve  to  ihew  our 
Ignorance  concerning  the  real  Eflence  andi 
Properties  of  what  we  tcrmLife;  and,  if  mo- 
deftly  confidered,  may  contribute  fome- 
what  towards  improving  and  inlarging  our 
Ideas  of  it.  Thefe  AnguiUce*  the  Wheel  Ant- 
trial,  and  I  doubt  not  many  other  Kinds 
hitherto  unobferved,  are  able  to  inftrudt  usf 
that  Life j  or  the  living  Power,  may  be  fut- 
pended  or  ceafe  to  aft  for  a  Length  of  Timef 
fltnd  yet  afterwards  may  be .  reftored  to  it$ 
former  Vigour.  ,  The  cutting  of  the  Polype 
and  Star-Fi/h  into  Pieces,  the  Continuance 
pf  Life  in  thofe  Pieces,  and  their  reproduc- 
ing all  the  Parts  neceflary  to  make  each  of 
them  a  perfect  Polype  or  Star-Fi/b,  prove 
beyond  all  Contradi&ion,  I  will  not  fay  that 
£j ife  itfelf  may  be  divided,  ( left  I  fhould  give 
£)ffence,)  but  that  an  Animal  poffeJfedofLife 
*nay.be  cut  afunder,  and  the  Parts  thereof 
live  afterwards,  quite  feparate  from  and  ab- 
solutely independent  of  one  another  j  that  aH 
Jthe  Members  wanting  to  each  Part  may  be 
reproduced ;  that,  in  Time,  each  Part  may 
•become  as  large  an  Animal,  and  as  perfed: 

to 
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to  all  Appearance,  as  that  of  which  it  was 
no  more  than  a  maimed  and  imperfedt 
Fart  «f- ;  and  befides  all  this,  that  they  may 
multiply,  and  produce  young  ones,  in  as 
great  Numbers,  and  after  the  fame  Manner, 
as  thofe  of  their  Kind  that  were  never  cut.— 
Thefe  areTruths,  the  Belief  whereof  would 
have  been  looked  upon  fome  Years  ago  as 
only  fit  for  Bedlam. 

What  Life  really  is,  feems  as  much  too 
fubtile  for  our  Underftanding  to  conceive  or 
define,  as  for  our  Senfes  to  difcern  and  ex- 
amine. We  have,  I  think,  no  Criterion  of 
fenfible  Proof  whereby  to  diftinguifh  Life , 
but  Motion ;  and  there  certainly  are  Motions 
fo  extremely  languid,  that  they  can  neither 
become  the  Objefts  of  our  Eyes  or  our  I- 
deas  ;  therefore  were  Motion  infeparable 
from  Life,  (which  is  a  Point  we  cannot  I 
think  determine)  both  might  poflibly  exift 
in  many  Bodies  where  we  fuppofe  them 
not.  But  whatever  be  the  EJJence  ofLife^ 
it  is  perhaps  not  to  be  deftroyed,  or  really 
injured,  by  any  Accidents  that  may  befall 
the  Organs  wherein  it  a&s,  or  the  Body  it 
inhabits.  Dr. Butler,  the  late  Bifhop  ofDur« 
bam,  in  his  ingenious  Analogy  of  Religion  to 
the  Conftitution  and  Courfe  of  Nature,  gives  it 
as  his  Opinion,  pag.  21,  that  <c  We  have  no 

"  more 


+  The  Curious  may  confult  on  this  Subje&  Dr.  Parfonsfr 
Obfcrvations  on  the  Analogy  between  tit  Propagation  of  Ani~ 
m*h  *nd Vegetable*  ^  pag.  200,  &c. 
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more  Reafon  to  think  >  a  Being-endued 
with  living  Powers,  ever  lofes'them,  duf- 
ing  its  whole  Exiftencey  than  to  believe 
that  a  Stone  ever  acquires  them. '%— "  The 
Capacity  of  exercifing  them  for  the  pre-* 
"  fent,  as  well  as  the  altual  Exercife  of 
*•  them>  may  be  fufpended,  (fays  he,  pag. 
"  22.)  and  yet  the  Powers  themfelves  re- 
*c  main  undeftroyed." 

But  leaving  a  Subje&,  of  which,  we 
know  fo  little,  to  fpeak  fomething  farther1 
of  our  AnguiUa  :-»It  appears  plainly^  from 
the  foregoing  Experiments,  that  when  the 
blighted  Grains  of  Wheat  have  been  kept 
a  ltong  time,  and  the  Bodies  of  thefe  Ani- 
malcules are  confequfcntly  become  extreme-* 
ly  dry,  the  Rigidity  of  their  minute  Vef* 
iels  requires  to  be  relaxed  very  gently % 
and  by  exceeding  flow  Degrees  >  tor  we 
find,  that  on  the  Application  of  Water, 
Immediately  to  the  Bodies  of  thefe  Ani- 
malcules when  taken  from  the  dry  Grains, 
they  do  not  fo  certainly  revive*  as  they  do 
if:  die  Grains  themfelves  be  either  buried 
in  Earth,  or  fleeped  in  Water  for  fome 
Time  before  they  are  taken  out.  The  Rea- 
fon of  which,  moft  probably  is,  that  too 
fudden  a  Relaxation  burfts  their  delicate 
and  tender  Organs,  and  thereby  renders 
them  uncapable  of  being  any  more  em- 
ployed to  perform  the  Adtions  of  Life. 
And  indeed  there  are  always  fpnxc  dead 
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<jnes  amongft  the  living,  whofe  Bodies 
appear  burften  or  lacerated,  as  well  as  o- 
tners  that  lie  extended  (in  the  Manner 
(hewn  before,  N°  X.  B.)  and  never  come 
to  Life,  though  we  can't  difcover  any  fen- 
fible  Injury  they  have  received. 

Some  Difcretion  is  needful,  to  adapt  the 
Time  of  continuing  the  Grains  in  Water 
or  Earth  to  the  Age  and  Drygefs  of  them  5 
for  if  they  are  not  opened  before  they  have 
been  too  much  or  too  long  foftened,  the 
Animalcules  will  not  only  feem  dead,  but 
will  really  be  fo.  Of  die  two  Grains  I 
mentioned  to  have  been  four  years  old  when 
put  to  foak,  I  opened  one  after  it  had  lain 
thirty-fix  Hours,  and  the  Event  was  as  al- 
ready related :  the  other  I  let  lie  for  above 
a  Week,  and  on  opening  found  all  the  An- 
guillcz  near  the  Hufk  dead,  and  feemingly 
in  a  decayed  Condition ;  but  great  Num- 
bers iflued  alive  from  the  Middle,  ami 
moved  themfelves  briskly.—  Unlefs  the 
Huiks  are  opened  to  let  thefe  Creatures 
but  after  they  have  been  fteeped,  they  all 
inevitably  perifh  in  them ;  and  when  taken 
out  and.  preferved  in  Water,  if  the  Husks 
are  left  with  them,  they  will  die  in  a  few 
Days;  but  otherwife  they  will  continue 
alive  in  Water  for  feveral  Months  together, 
and,  fhould  the  Water  dry  away,  may  be 
revived  again  by  giving  them  a  frefh  Sup- 
ply. 

Since 
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Since  the  Animalcules  we  find  in  blighted 
JVheaty  as  well  as  thofe  in  four  Pajte>  ar* 
of  an  EeHike  Figure,  it  might  be  very 
cafy  (by  fuppofing  them  both  the  fame) 
to  form  plaufiHe  Conje&ures  concerning 
the  Production  of  Eels  in  Pajtey  a  Particu- 
lar  which  at  prefent  fcems  fo  difficult  to  be 
accounted  for :  but  as  Truth  ought  to  be 
the  only  Object  of  our  Enquiries,  I  think 
myfelf  obliged  to  fhew  wherein  they  differ, 
left  others,  who  may  not  have  the  Oppor- 
tunities  or  take  the  fame  Pains  to  examine 
them,  ihoiild  poffibly  be  mifled  into  fuch 
Miftakes  by  their  being  fomewhat  alike. 

It  is  evident  at  firft  Sight,  on  their    be- 
ing viewed   and   compared  together,  that 
the  Anguillce  of  blighted  Wheat  are  in  gene- 
ral longer  and  a  great  deal  flenderer  than 
thofe  in  Pafte>  that  their  Motions  are  alfo  • 
much  flower,  lefs  vigorous,  and  more  eft- 
verfified:    not   inceflantly    wriggling  the 
Head  and  Tail*  as  the  Pafle-Anguilla  do, 
but  lying  fometimes  motionlefs,  and  coiling 
themfelves  at  other  Times,   more  in  the 
Manner  of  Serpents  than  Eels*    They  are 
alfo  more  tranfparent,    and  efpecially  for 
fome  Length  from  the  two  Extremities  j 
but  the  moft  diftinguifhing  Mark  of  all, 
is  a  very  clear  Part  about  the  Middle  of 
their   Bodies,    which    approaches   to  an 
oval  Figure  when  viewed  in  fome  Directi- 
ons, tho'  it  more  frequently  appears  tri- 
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angular,   from   its  being    prefented  Side- 
ways to  the  Eye. 

A  B  (Plate  X.  N°  X.)  reprefent  a  couple 
of  thefe  Anguilla.  The  Figure  B  (hews 
how  they  lie  extended,  when  they  firft 
are  taken  out  from  the  Grain,  and  feparate 
in  a  Drop  of  Water,  either  before  they 
begin  to  move,  or  when  they  are  really 

dead. 

A.  reprefents  one  of  them  alive  and 
vigorous,  and  endeavours  to  (hew  the  Man- 
ner of  its  moving.  The  tranfparent  trian- 
gular Spot  is  pointed  out  in  both  o  o* 


CHAP,    V. 
Of  the  Proteus. 

NONE,  of  the  many  different  Animal- 
cules I  have  yet  examined  by  the 
Microfcope,  has  ever  afforded  me  half  the 
Pleafure,  Perplexity,  and  Surprize,  as  that 
I  am  going  to  defcribe   at  prefent :  whofe 
Ability  of  affuming  different  Shapes,  and 
thofe  fo  little  refembling  one  another,  that 
nobody  (without  actually  feeing  itsTransfor- 
mation  performed  under  the  Eye)  would 
believe  it  to  be  the  fame  Creature,  has  givea 
me  reafon  to  diftinguifh  it  by  the  Name  of 
the  Proteus. 
When  Water,  wherein  any  Sorts  if  Ve- 
getables 
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gctables  have  been  jnfufed,  or  Animals  pre- 
ferred, has  flood  quietly  for  fome  Days  or 
Weeks,  in  any  Glafs,  or  fcther  Veflel,  a 
flimy  Subftancti  will  be  coHe&ed  about  the 
Sides  s  fome  ^hereof  being  taken  up  wfch 
the  Point  of  a  Penknife,?  placed  on  a 
Hip  of  Glafs,  in  a  Drop  of  Water,  and  look- 
ed at  through  the  Microfcope,  will  be  found 
to  harbour"  feveral  Kinds  of  little  Animals 
that  are  feldom  feen  fwimming  about  at 
large.  The  Infed:  we  are  treating  of  is  one 
of  thefe  5  and  was  difeovered  in  .fuch 
Slime-like  Matter,  takgn  from  thp  §ide  pf 
a  Glafs  Jar,  in  which  fmall  Fifhes,  Wa« 
ter-4hails,  and  othej-  Creatures  hgd  been 
kept  alive  two  or  three  Months,  by  giving 
them  frefli  Water  frequently  $  though  thp 
Sides  of  the  Jar  had  feldom  or  never  been 
wiped  or  cleaned. 

■  Having  one 'Evening  been  examining  3, 
a  little  of  this  Slime,  which  I  found  plfcn*. 
tifully  (locked  with  feveral  Kinds  and  Sizes 
of  Animalcules  that  yrere  to  me  no 
Staggers,  fuch  as  Bell- Animal^  Wheel- Ani-* 
mqJs,  Funnel-Animals,  and  others  whereto  as 
yet  no  Names  are  given 5  I  wa?  diverted1 
with  the  fudden  Appearance  of  a  little  Crea«* 
tare  whofctf  Figure  was  intirely  new  to  me, 
tooving  about  with  great  Agility,  and  hav* 
log  fo  much  fcemlng  Intention  in  all  Its 
Motions,  that  my  Eyes  were  immediately 
feed  upon  it  with  Admiration.  Its  Body 
i.  •   -  S3.  ,ift 
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in  Subftance  and  Colour  refembled  a  Snail's*  3. 
the  ftiapc  thereof  was  fomewhat  elliptical, 
but  pointed  at  one  End,  whilft  from  the 
other  a  long,  flendgr,  and  finely  propor-  J 
tioned  Neck  ftretched  itfelf  out,  and  was 
terminated  with  what  I  judged  to  be  an. 
Head,  of  a  Size  perfectly  fuitable  to  the 
other  Parts  of  the  Animal.  In  fhort,  with- 
out the  leaft  of  Fancy,  which  is  ever  care- 
fully to  be  guarded  againft  in  the  Ufe  of  the 
Microfcope,  the  Head  and  Neck  and  indeed 
the  whole  Appearance  of  the  Animal  had 
no  little  refemblance  to  that  of  a  Swan  $ 
with  this  Difference  however,  that  its  Neck 
was  never  raifed  above  the  Water,  as  the 
Neck  of  a  Swan  is,  but  extended  forwards* 
or  moved  from  Side  to  Side,  either  upon 
the  Surface  of  the  Water,  or  in  a  Plane 
pearly  parallel  to  the  Surface  thereof. 

Nc  XL  Plate  X,  1.  is  an  exadt  Repre- 
fentation  of  this  extraordinary  Animal  the 
firft  Time  I  ever  faw  it. 

Its  Size  was  about  equal  to  that  of  the 
Wheel- Animal  \  whofe  general  Form  may 
be  diftinguifhed  well  enough  by  the  fourth 
Glafs  of  Mr*  Cuff's  Microfcope,  though  the 
frfi  is  neceffary  to  form  a  Judgment  of 
its  feveral  Parts.  It  fwam  to  and  fro  with 
great  Vivacity,  but  flopped  now  and  them 
for  a  Minute  or  two,  during  which  Time 
its  long  Neck  was  ufually  employed,  as  far 
as  it  could  reach,  forwards,  and  on  every 

Side, 
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Side,  with  a  fomewhat  flow  but  equable 
Motion,  like  that  of  a  Snake,  frequently 
extending  thrice  the  Length  of  its  Body, 
and  feemingly  in  fearch  of  Food.  Fig.  2. 
attempts  to  {hew  it  as  thus  defcribed,  but 
is  unable  to  exprefs  the  curious  Turn  and 
Elegance  of  its  Shape. 

I  could  difcern  no  Eyes,  nor  any  Opening 
like  a  Mouth  in  what  appears  to  be  the  Head; 
but  its  Actions  plainly  prove  it  an  Animal 
that  can  fee  ;  for  notwithstanding  Multi- 
tudes of  different  Animalcules  were  fwim- 
ing  about  in  the  fame  Water,  and  its  own 
progreflive  Motion  was  very  fwift,  it  never 
ftruck  againft  any  of  them,  but  directed  its 
Courfe  between  them,  with  a  Dexterity 
wholly  unaccountable,  fliould  we  fuppofe  it 
deftitute  of  Sight. 

This  Creature  feemed  to  me  fo  extraor- 
dinary, I  could  not  forbear  calling  all  my  Fa- 
mily to  fee  it.  And  after  having  viewed  it 
by  the  fourth  Magnifier  >  that  being  the  Glafs 
I  was  ufing  when  I  firft  difcovered  it,  we 
were  very  defirous  to  examine  it  more  ftrift- 
ly  by  enlarging  it  ftill  more.  Being  there- 
fore obliged  to  ihift  the  Glafe,  which  took  up 
fome  little  Time,  I  loft  my  Animal  as  unac- 
countably as  I  had  found  it  j  all  the  Search  I 
could  make,  for  Half  an  Hour  at  leaft,  being 
unable  to  difcover  any  thing  bearing  the  leaft 
Refemblance  to  it :  tho'  I  replaced  the  Glafs 


.     ■* 


W  1 


464  Of  the  Prottus. 

I  had  employed  before,  and  carefully  travel- 
ed over  the  whole  Drop  a  great  Number  of 
Times.  All  I  found  remarkable  therein, 
but  which  I  regarded  very  little,  was  a  pret* 
ty  large  Animalcule,  that  I  remembered  to 
have  leen  before  what  I  was  now  feeking 
for  had  prcfented  itfelf  to  View,  and  whole 
Appearance  was  as  at  jig.  3.  In.  a  Word> 
after  much  Pains  to  no  manner  of  purpofe, 
concluding  my  new  Acquaintance  irrecove^ 
rably  loft,  though  I  could  not  conceive  how, 
J  put  the  Microfcope  afide,  very  much  dif- 
appointed  and  diffatisfied. 

A  Fortnight  or  three  Weeks  after,  ex**- 
mining  fome  more  of  the  fame  flimy  Mat~ 
ter,  I  was  again  furprized  and  pleafed  with 
another  of  thefe  Animals,  that  ftarted  up 
tinder  my  Eye,  and  fwam  about  as  the  for* 
mer  had  done :  but  the  Water  it  was  in  be- 
ginning to  dry  away,  and  being  employed  a 
tew  Moment*  in  adding  a  freih  Supply,  I 
loft  it  as  ftrangely  as  I  had  done  before,  and 
looked  for  it  again  to  as  little  purpofe,  till 
my  Patience  was  wearied  out. 

Frequently,  after  this,  I  examined  the 
Tame  Matter,  in  hopes  of  finding  fome  of 
thefe  little  Creatures,  but  all  my  Endeavours 
proved  fruidefs  ;  and  therefore,  as  I  could 
give  no  better  Account  of  them,  I  determi- 
ned not  to  mentipji  them  at  all.  But  one 
Night,  fhewing  fome,  other  Animalcules  in 
&?  bf fofementioned  Slime,  to  my  ingenious 
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Friend  Mr.  Turkrwlk  Needbam,  (  whole 
long  Acquaintance  with'thc  Mkxofcope  has 
made  him  equal  at  leaft  to  any  body  in  the 
Knowledge  andUfe  thereof,)  we  fortunately 
and  unexpectedly  difcovered  oneof  thefe,and 
refolved  to  watch  it  carefully  by  turns,  and 
fatisfy  ourfelves  concerning  it  as  far  as  pof- 
fible.  Nor  indeed  were  ourPrecautions  need  4 
lefs ;  for  when  it  had  been  fwimming  about 
a  considerable  while  (in  the  Poftures  repre- 
sented by  fig.  i  and  2,)  we  beheld  it  on 
a  fudden  draw  in  its  Neck  and  Head  in  the 
Manner  that  a  Snail  does,  fo  that  both  of 
them  disappeared  intirely :  its  Body  became 
then  more  opake,  was  Shaped  as^%.  3.  and 
moved  about  very  flowly  with  the  large  End 
foremoft. 

I  was  now  Sufficiently  convinced  how  I 
had  been  before  deceived  by  the  Animal's 
disappearing  in  one  Shape,  and  appearing  in 
another  fo  extremely  different.  The  Dis- 
covery we  had  made  rendered  us  more  ea-  . 
ger  to  discover  farther,  and  determined  us. 
not  to  leave  it  till  it  Ihould  re-anume  its  for* 
mer  Shape.  But  we  were  Still  more  fur- 
prized,  when,  inftead  of  fo  doing,  we  faw  a 
Kind  of  Head  (though  quite  unlike  what  it 
had  before)  thrufting  itfelf  out  a  little  way.  1 
which  new  Head  foon  appeared  furnished 
with  a  Wheel-like  Piece  of  Machinery,  the 
quick  Motions  whereof  drew  a  Current  of* 
Water  to  it  from  a  considerable'  Distance, 
Jbg  Animal  in  this  PoSture  is  (hewn  fig.  4; 
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Having  often  pulled  in  and  thruft  out  this 
fliort  Head*  fometimes  with  and  fometimes 
without  the  Wheel-work,  the  Creature,  as  if 
weary,  remained  motionlefs  for  a  while,  and 
then  very  flowly  protruded  its  long  Neck 
under  its  own   Body,  as   at  jig.  5 ;  foon 
after  which  it  fwam  backwards  and  forward* 
extending  its  Neck,  and  turning  it  about 
every  way  with  wonderful  Agility,  as  if  in 
fearch  of  Prey.     Twice  or  thrice  it  altered 
the  Form  of  its  Body,  and  difpofed  its  long 
Neck  in  the  Manner  oijig.  6. 

Being  now  without  Fear  of  lofing  our  Ob- 
ject, we  changed  our  Glafles  feveral  times, 
and  continued  our  Obfervations  till  we  were 
fully  fatisfied  of  its  Transformation  5  and  the 
Figures  herewith  given  were  taken  by  my 
Son,  (who  has  been  much  ufed  to  make 
Drawings  from  the  Microfcope)  during  this 
Examination. 


CHAP.    VI. 

Of  the  Wheeler,  or  Wheel  Animal. 

TH  E  Royal  Society  having  been  pleafed 
to  accept  very  favourably  a  Defcrip- 
tion  of  this  little  Creature,  addreffed  to 
Martin  Folkesy  Efq;  their  worthy  Prefident; 
as  I  find  np  Reafon  fince  that  time  for  alter- 
ing any  Part  thereof,  I  fhall  give  it  here  in 
the  fame  Form  and  Words. 

TO 
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TO 
MARTIN    FOLKES,  Efq; 

Prefident  of  the  Royal  Society. 

London,  January  16th  1744-5. 
S  I  R, 

I  Take  the  Liberty  to  lay  before  you  the 
beft  Account  my  Obfervations  can  at 
prefent  furniih  out,  concerning  that  wonr 
derful Water  Infedt  thzWheelAnimal,  which* 
you  and  feveral  other  of  my  curious  Friends 
belonging  to  the  Royal  Society  have  often 
done  me  the  Honour  to  examine  by  my 
Glafles,  and  admire  along  with  me  :  and  as 
k  is  extremely  difficult  to  convey  by  Words 
only  any  true  Idea  of  a  Creature  fo  very  ex- 
traordinary, I  have  added  exadt  Drawings 
of  its  different  Forms,  Poftures,  and  Ap- 
pearances j  in  hope,  by  that  Means,  of  be- 
ing underftood  by  thofe  who  have  never 
feen  the  Subjedt,  as  well  as  approved  of  by 
thofe  that  have :  in  Cafe  you  {hall  judge  thefe 
Lines  worthy  to  appear  where  you  prefide. 
This  wonderful  little  Infedl  is  found  in 
Rain  Water,  that  has  flood  fome  Days  in 
Leaden  Gutters,  or  in  Hollows  of  Lead  on 
the  Tops  of  Houfes,  or  in  the  Slime  or  Se- 

dimeot 


* 


4  V* 
•  ■      - 


■*•"" 
T,.- 


l68  Of  the  Htyel  Animal. . 

diment  left  by  fuch  Rain  Water ;  and  if 
carefully  fought  after  njay  be  found  alfo  in 
other  Places.     Mr.  JLeeuwenhoek^  that  di- 
ligent Searcher  into  Mature,  was  the  firft 
Difcoverer  of  it  about  fifty  Years  ago,  (viz. 
in  the  Year  1702)  foon  after  which  he  com- 
municated an  Account  and  Drawing  thereof 
to  the  Royal  Society :  both  which  may  be  feen 
in  the  295th  Num.of thtPbilofopbicalTranf^ 
aflions.    What  Regard  was  then  paid  to  this 
curious  Difcovery  lam  wholly  ignorant,  but 
probably  it  was  looked  upon  as  a  Matter  of 
great  Difficulty  to  find  the  Animal,  and  for 
that  Reafon  little  or  no  Enquiry  was  made 
after  it,  by  the  few  who  then  amufed  them- 
felves  with  Micro/copes  *  however,  from  that 
Time  till  within  thefe  few  Years  (that  Peo-^ 
pie  have  begun  to  think  the  Works  of  their 
Creator,  however  minute,  not  unworthy  of 
their  Notice,)  I  queftion  very  much  whether 
it  has  ever  been  feen  by  any  one  in  England. 
In  order,  therefore*  to  gratify  the  laudable 
Curiofity  which   at  prcfent  diffufes  itfelf  a- 
mongft  us,  and  feems  the  happy  Omen  of 
great  Improvements  in  the  Knowledge  of 
Nature,  I  have  not  only  (hewn  this  amazing 
Animal  to  Numbers  of  Gentlemen  at  my 
own  Home,  but  having  by  the  Affiftance  of 
a  more  convenient  Micro/cope  for  thePurpofe 
than  Mr .Leeuwenboek  probably  wasMafler  of, 
examined  it  with  the  ftri<3eft  Attention,  un- 
der 
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der  all  its  various  Appearances,  and  made  fe- 
veral  Obfervations  thereon  more  than  he  has 
left  us,  the  fame  Motive  induces  me  to  give 
the  beft  Account  thereof  I  can. 

I  call  it  a  Water  Animal^  becaufe  its  Ap- 
pearance as  a  living  Creature  is  only  in  that 
Element.  I  give  it  alfo  forDiftin  Aion  fake  thd 
Name  of  Wheeler •,  Wheel  Infe8  or  Animal  1 
from  its  being  furnifhed  with  a  pair  of  In- 
ftfuments,  which  in  Figure  and  Motion  ap  • 
pear  much  to  refembie  Wheels.  It  canf 
however,  continue  many  Months  out  of  Wa- 
ter, and  dry  as  Duft  ;  in  which  Condition 
its  Shape  is  globular,  its  Bignefs  exceeds  not 
a  Grain  of  Sand,  and  no  Signs  of  Life  ap- 
pear. Notwithftanding,  being  put  into  Wa- 
ter, in  the  Space  of  Half  an  Hour  a  languid 
Motion  begins,  theGlobuie  turns  itfelf  about, 
lengthens  by  flow  Degrees,  becomes  in  the 
Form  of  a  lively  Maggoty  and  moil  common- 
ly in  a  few  Minutes  afterwards  puts  out  its 
Wheels,  and  fwims  vigoroufly  through  the 
Water  in  fearch  o£Food  ;  or  elfe,  fixing  by 
its  Tail,  works  them  in  fuch  a  Manner  as  to 
bring  its  Food  to  it.  But  fometimcs  it  will 
remain  a  long  while  in   the  Maggot  Form, 

and  not  fliew  its  Wheels  at  all. The 

Drawings  rcprcfent  thefc  different  Changes; 
and  I  hope  to  (hew  how  they  are  performed. 

If  the  Water  (landing  in  Gutters  of  Lead, 
or  the  flimy  Sediment  it  leaves  behind,  has 
any  thing  of  a  red  Colour,  one  may  be  almoft 

certain 
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certain  of  finding  them  therein  *  :  and,  if 
1  in  Summer,  when  all  the  Water  is  dried 
away,  and  nothing  but  Duft  remains,  that 
Duft  appears  red,  or  of  a  dark  brown,  one 
(hall  felddm  fail,  on  putting  it  into  Water,  to 
difcover  Multitudes  of  minute  reddifh  Glo- 
bules, which  are  indeed  the  Animals,  and 

will  foon  change  their  Appearance,  in  the 
Manner  juft  now  mentioned. 

The  Minutenefs  of  thefe  Animals  makes 
it  almoft  impoflible  to  know  whether  you 
haVe  them  in  the  Water  or  not,  without  ex- 
amining it  by  Glafles :  the  fame  Minutenefs 
renders  it  alfo  impracticable  to  feparate  them 
from  the  Dirt  or  Slime  found  along  with 
them,  and  on  which  perhaps  they  feed. :  in 
fhort,  they  are  intirely  mcrofcopical  IhfeS$% 
and  whatever  is  faid  concerning  them  muft 
be  underftood  to  imply,  as  under  Infpe&ion 
by  the  firft  or  feconq  Magnifier  of  the  Dou- 
ble Microfcope. 

My  Way  of  difcovering  them  is,  by  plac- 
ing a  imall  Drop  of  the  Water,  wherein  I 
know  they  are,  with  fome  of  the  Sediment 
therein,  under  the  third  or  fourth  Magni- 
fier £ 


*  Wheel  Animals  %  thoagh  found  with  mod  Certainty  in 
Leaden  Gutters,  £5V.  are  often  difcovered  in  the  Waters  of 
fome  Ditches,  and  likewHe  in  Water  that  has  flood  a 
conflderable  Time  even  in  theHonfe  ;  for  I  have  often  met 
with  them,  in  fufficient  Plenty,  in  a  Sort  of  flimy  Matter, 
that  is  apt  to  be  produced  on  the  Sides  of  Glafles  and  other 
Veffels,  that  are  kept  long  with  the  Infufiems  of  Ha)  or  other 
Vegetables  ;  and  probably  they  are  wafted  thither  by  the  Air, 
when  in  the  Condition  of  little  dry  Globules.    ~ 
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fier  j  and,  when  I  have  thereby  found  them,  ' 
I  change  the  Glafs  for  one  that  (hews  them 
larger,  and  then  watch  all  their  Motions  with 
great  Attention. 

This  little  Creature  (hews  itfelf  at  firft 
(unlefs  it  be  in  its  Clobule  Form  )  like  a 
tranfparent  Maggot  or  Caterpillar,  and  ap- 
pears lengthening  out  it6  Body  confiderabljr 
at  fome  times,  and  at  others  Contra&ing  it 
as  much.  Its  Motion  from  Place  to  Place 
is  likewife  then  performed  in  the  Manner  of 
fuch  Infe&s,  fixing  firft  its  Tail  and  extend- 
ing its  whole  Body,  then  fattening  its  Head 
and  drawing  up  itsTail  to  it :  fo  that  by  fix- 
ing its  Tail  and  pufhing  its  Body  forwards, 
fattening  its  Head  and  drawing  its  Tail 
thereto,  alternately,  it  works  itfelf  along 
pretty  nimbly.     Vid.jig.  1,  2.  Plate  XL 

But  one  (hall  often  behold  it  changing 
this  Appearance  in  an  Iriftant,  and  affuming 
a  Form  extremely  different;  for  its  Snout 
being  pulled  fomewhat  inward,  the  anterior 
End  becomes  clubbed,  and  immediately  di-« 
viding,  exhibits,  mbft  furprizingly,  to  view, 
a  Couple  of  femi-circular  Instruments,  before 
unfeen,  round  theEdges  whereof  many  little 
Fibrillce  move  themfelves  very  brifkly,  fome- 
times  with  a  kind  of  Rotation,  and  fome- 
times  in  a  trembling  or  vibrating  manner.  An 
Opening  or  Mouth  alfo  appears  in  the  Mid- 
dle between  thefe  two  Semi-circles.  When  in 
4  this 
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this  Condition,  the  Animal  is  often  feea  to 
unfaften  its  Tail,  and  fwim  along  with  1 
great  deal  of  Swift nefs,  feemingly  in  purfuit 
of  Prey.    Vid*fig.$. 

The  Subftance  of  this  Animal  feems  to 
be  chiefly  mufcular,  every  Part  thereof  be- 
ing capable  of  great  Diftention  and  Con* 
tradtion.  It  has  likewife  a  confiderable  De- 
^rce  of  Tranfparency,  whereby  the  Syftole 
and  Diaftole  of  its  Heart,  and  the  periftaltic 
Motion  of  thelnteftines,are  rendered  plainly 
.vifible :  and  a  kind  of  Undulation  may  be 

S:rceived  every  where  within  it.  It  appears 
rong  and  vigorous  in  proportion  to  its  Size, 
and  feems  almoft  continually  hunting  after 
minute  Animalcules  or  other  little  Bodies 
wherewith  the  Waters  abound. 

Fig.  J.  (hews  the  Form  of  the  Infe& 
under  Examination,  when  it  appears 
like  a  Worm  or  Maggot,  and  fully  ex- 
tends its  Body.  Sometimes  in  this 
Condition  little  Spicula  appear  darted 
out  at  the  Head  End,  with  a  Sort  of 
vibrating  Motion  $  the  Snout  is  alfo 
fometimes  more  flat,  and  (harper  at 
other  Times,  than  reprefented  here. 
Fig.  2.  defcribes  the  Manner  of  its 
moving  from  Place  to  Place  whilft  in 
the  Maggot  Form,  by  bringing  the 
Head  and  Tsui  nearly  together ;  then 
ftretching  the  Body  out,    fixing  the 

Head 
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&ead  down,  and  drawing  up  the  Tail 

to  it* 

Fig.  3 .  exhibits  the  Infedl  with  its  two 

femi-circular  Parts  put  out,  and  ex- 

adtly  in  the  Poftiire  it  places  itfelf^ 

when  it  prepares  either  to  fwim  away* 

or  to  faften  by  the  Tail  and  work  its 

Wheels  about. 

The  general  Account  already  given,  will 

'tis  hoped  render  my  Tafk  the  eafier,  no'w  I 

come  to  examine  the  moft  diftingttifhing 

Parts  of  this  Animal ;  viz.  the  Head,  the 

Th&rtix  or  Breaji>  the  Abdomen  or  Belly \  and 

the  Tail :  each  whereof  I  (hall  defcribe  with 

all  the  Perfpicuity  and  Brevity  the  Subject 

will  allow. 

TheFafhion  andConftrufture  df  thfeMead 
is  wonderful,  and  extremely  different  from 
that  of  any  other  Creature  hitherto  defcrib*- 
ed  ;  its  fudden  Change  out  of  one  Form  in* 
to  another  is  alfo  unufual  and  furprizing : 
for,  from  being  perfedtly  tapering,  arid  end- 
ing almoft  in  a  (harp  Point,  lifce  the  Head 
of  a  common  Maggot,  it  becomes  on  a  fud- 
den as  wide  as  any  Part  of  the  whole  Infeft, 
opens  a  large  Mouth,  and  is  furnifhed  by 
Nature  with  an  amazing  Piece  of  Machine- 
ry whereby  to  procure  its  Food* 

One  of  thefe  Animals*  with  the  Head  a9 
here  defcribed,  is  reprefeiited  jig,  4,  where 
a  couple  of  circular  Bodies,  arrfted  with 
linall  Teeth  like  thofcof  the  Balance- Wheel 

T  of 
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of  a  Watch,  appear  projecting  forwards  be- 
yond the  Head,  and  extending  tideway* 
fomewhat  wider  than  the  Diameter  thereof. 
They  have  very  much  the  Similitude  of 
Wheels,  and  feem  to  turn  round  with  a  con- 
fiderable  Degree  of  Velocity,  by  which 
paeans  a  pretty  rapid  Current  of  Water  is 
brought  from  a  great  Diftance  to  the  very 
Mouth  of  the  Creature,  who  is  thereby  fup- 
plied  with  many  little  Animalcules  and 
various  Particles  of  Matter  that  the  Waters 
arc  furnifhed  with. 

As  thefe  Wheels  (for  fo  from  their  Ap- 
pearance I  fhall  beg  leave  to  call  them)  are 
every  where  exceffively  tranfparent,  except 
about  their  circular  Rim  or  Edge  on  which 
the  Cogs  or  Teeth  appear,  it  is  very  diffi- 
cult to  determine  by  what  Contrivance  they 
are  turned  about,  or  what  their  real  Figure 
i$,  though  they  feem  exaftly  to  refemblc 
Wheels  moving  round  upon  an  Axis. 

It  is  alfo  hardly  poffible  to  be  certain 
•whether  thefe  circular  Bodies,  round  the 
Edges  of  which  the  Teeth  are  placed,  are 
of  a  flat  Form,  or  hollow  and  of  a  conic 
Figure.  But  they  appear  rather  to  be  the 
Jatter,  and  if  fo  f hey  may  be  likened,  not 
improperly,  to  a  couple  m  of  fmall  Funnels 
with  Tedth  fet  round  their  large  ends* 
JSowever,  be  they  flat-or  hollow,  they  feem 
^plainly  to  be  protruded  from  a  Pair  of  tubifc- 
lar  Cafes,  into  which  they  can  be  again  re- 
1-  *  trafted 
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tra&ed  at  the  Will  and  Pleafore  of  the  Ani* 
mal  5  and  their  Ufe  undoubtedly  is  to  pro- 
cure  it  Food,  by  means  of  that  Current  or 
Vortex  which  the  Motion  of  them  excites  ♦ 
They  turn  not  always  in  the  fame  Manner, 
nor  with  equal  Swiftnefs,  neither  is  the  Ap- 
pearance of  their  Teeth  or  Notches  con- 
ftantly  the  fame  :  for  one  fhall  fometimes 
fee  them  moving  in  contrary  Directions,  and 
fometimes  turning  both  the  fame  Way.  I| 
is  alfo  not  unufual,  after  they  have  been 
moving  one  Way  for  a  confiderable  Time* 
to  behold  them  ftop  on  a  fudden  and  turn 
directly  contrarywife.  Their  feeming  Ro- 
tation is  fometimes  very  fail,  and  at  other 
times  very  flow  $  increafing  or  decreafing 
fometimes  gradually,  and .  fometimes  all  at 
once. 

The  Teeth  or  Cogs  of  the  Wheels  feem 
to  ftand  very  regularly  at  equal  Diftances  : 
but  the  Figure  of  them  varies  according 
to  their  Pofition,  the  Degree  of  their  Pro- 
trufion,  and  perhaps  the  Will  of  the  Animal. 
They  appear  fometimes  like  minute  oblong 
Squares  rifing  at  right  Angles  from  the  Pe- 
riphery of  a  Circle,  like  ancient  Battlements 
on  a  round  Tower  ;  at  other  Times  they 
terminate  in  {harp  Points,  and  all  together 
refemble  a  Kind  of  Gothic  Crown,  They 
are  often  feen  in  a  curvular  Direction,  all 
bending  the  fame  Way,  and  feeming  like  for 
roany  Hooks  :  and  now  and  then  one  fhall 

T  2  perceive 
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the  Ends  of thdta  to  be  clubbed,*  or  in  Ap- 
pearance like  a  Number  of  little  Mallets. 
This  Figure,  and  the  firft,  thfey  however 
aflwne  but  rarely. 

When  the  Forepart  of  this  Creature  firft 
appears  to  open  or  divide,  the  Parts  above 
defcribed,  which  when  fully  protruded  re- 
femble  Wheels,  and  feem  to  have  a  quick 
Rotation,  coming  then  but  a  little  Way  be- 
yomj  their  tubular  Cafes*  (and  being  in  that 
Condition  like  found  Pieces  of  Paper  folded 
in  the  Middle,  or  Funnels  whofe  Sides  are 
flatted  almoft  together,)  feem  only  like  a 
couple  offcmi-circular  Parts,  about  the  Edges 
whereof,  what  are  feen  afterwards  like  the 
Teeth  erf  the  Wheels,  appear  only  as  little 
Fibrilla  or  Spicula,  having  all  a  nimble  and* 
continual  •  vibrating  Motion-  upwards  and 
downwards,  whereby  the  Water  becomes 
greatly  agitated,  and  brought  to  the  Animal 
from  feveral  times  the  Dift&nce  of  its  own 
Length.  Vid.jig*  3.  * 

Before  it  begins  to  (hew  itfelf  in  this  Pof- 
ture,  it  frequently  faftens  its  Tail  to  the  flimy 
dirty  Matter  found  with  it  in  the  Water,  or 
elfe  to  the  Glafs  whereon  it  is  placed  for 
View ;  aftd  buoying  up  its  Body  in  the  Water, 

puflies 

•  This  Vibration  commencing  commonly  Come  time  be- 
fore .the  Wbetl-Work  pufhes  out  and  exerts  if  a  rotatory  Mo* 
/Jo*,  fome  People,  not  overftoclf  d  with  Patience,  have  con- 
cluded, that  it  has  no  other  Motion,  than  fuch  a  Vibration  of 
the  Fibrilla  ;  but  I  am  perfuaded  a  little  more  Attention  will 
convince  them  of  their  Miftakc. 
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puflies  its  Head  forwards!  directing  it  thi* 
Way  and  that  Way  wkh  a'great  deal  of  Agi- 
lity, and  feemingly  in  fearch  of  Food.  In 
the  mean  while,  many  minute  Animalcules 
and  other  little  Bodies  ar$  drawn  along  with 
a  rapid  Current  of  Water,  fome  whereof  are 
taken  in  and  fwallowed,  and  others  rejected; 
though  brought  to  the  Opening  of  its  Mouth* 
which  appears  exactly  in  the  Middle,  be- 
tween the  two  above  defcribed  Semi-circles*.- 

While  the  Sides  of  the  Wheels  are  thus* 
doubled  as  it  were  together,  there  is  little  or 
no  Appearance  of  any  circular  Motion,  the 
Fibrilla  about  their  Edges  feeming  to  have 
only  a  quick  Vibration  :  but  moft  commonly, 
after  two  or  three  Minutes,  this  extraordii 
nary  Apparatus  becomes  protruded  farther, . 
the  two  femicircles  puih  out,  and  open  at 
the  fame  Time,  each  of  them  immediately 
refembles  a  compleat  Circle  or  Wheel,  feemt 
to  turn  round  very  regularly,  an4  its  little 
Fibrilla  appear  changed  into  Cogs  or  Teeth,, 
in  the  Manner  abovementioned. 

As  the  Animal  is  capable  of  thrufting  theft 
Parts  out,  or  drawing  them  in,  fomewhat 
in  the  Way  that  Snails  do  their  Horns,  the 
Figure  of  them  is  different  in  their  feveral 
Degrees  of  Extenfion  and  Contraction,  or  ac- 
cording to  their  Pofition  to  the  Eye  of  the 
Obferver,  whereby  they  not  only  appear  in 
all  the  various  Forms  before  reprefented,  but 
feem  &  certain  Times  as  if  the  circular  Rim 

T  3  of 
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of  the  Wheel  or  Funnel  were  of  fom£ 
Thicknefs,  and  had  two  Rows  of  Cogs  or 
Teeth,  one  above  and  the  other  below  that 
Rim. 

When  the    Wheels  appear  in  Motion, 
the  Head  fecms  large  in  proportion  to  the 
Size  of  the  Animal ;  and  tho'  it  is  then 
every  where  tranfpafent,  a  Ring  or  Circle, 
more  particularly  remarkable  for  its  Clear- 
nefs,  may  commonly  be  perceived  about  the 
Middle  of  the  Forehead,  a  little  above  the 
Mouth.  (See  Figure  5.  a.)  I  fhall  not  pre- 
tend  to  call  this  the  Seat  of  the  Brain, 
thought  its  Situation  and  Appearance  would 
perhaps  juftify  fuch  a  Suppofition ;  but  a^  I 
am  fully  fenfible  how  very  eafy  it  is  for  me 
to  be  miftaken,  I  am  extremely  fearful  of 
leading  others  into  Miftakes.   Many  Veffels 
which  feem  to  take  their  Origin  from  hence 
are  difcernable  in  the  Head,  wherein  fome 
tranfparent  Fluid  appears  continually  agitat- 
ed with  a  Sort  of  fluctuating  Motion.     All 
thefe  Veffels  and  every  Part  of  the  Head 
are   capable  of  great  Diftenfion  and  Con- 
traction, and  frequently  alter  their  Figure. 
The  Thorax  or  Breaft  £,  is  joyned  to  the 
Jiead  by  the  Interpofition  of  a  (hort  an- 
.  nular   Circle  or  Neck    cy  which  is    very 
plainly   diftinguilhed   when  the  Infe<5t    is 
flretched   out,    and    is    working  with   its 
Wheels.     This  Thorax  is  nearly  one  fixth 
Part  of  the  whole  Animal,  and  deferves  the 

moft 
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moil  careful  Examination  y  for  as  the.Heart 
d  may  be  feen  therein  more  diftin&ly,  its 
Figure  and  Motions  may  confequen&y  bp 
obferved  much  better  in  this  than  in  any 
other  fmall  Creature  I  have  met  with. 

The  Heart  d  is  placed  altnoft  in  the  Mid- 
dle of  the  Thorax,  where  its  Syftole  and 
Diaftole  can't  fail  to  catch  the  Eye  of  ?verf . 
attentive  Obferver ;  for  it  is  feen  through 
the  Back  of  the  Infe&  very  plainly,  fhut- 
ting  and  opening,  alternately,  with  great 
Regularity  and  Exa&nefs.  Its  Size  h  pro- 
portionable to  the  Creature's  Bignefs,  and 
its  Shape  during  the  Syftole  or  Time;  of 
Contraction  is  nearly  circular,  being  com- 
peted feemingly  of  two  femi-lunar  Part* 
which  then  approach  each  other,  laterally, 
and  form  between  them  a  roundifh  or  Horie- 
fhoe-like  Figure,  whofe  upper  Side  is  flat, 
but  the  under  one  convex.  The  Diaftole 
is  performed  by  a  feeming  Separation  or 
opening  of  thefe  two  femi-lunar  Parts,  where- 
by the  tranfverfe  Diameter  of  the  Heart 
is  very  much  enlarged.  This  Separation 
begins  exadtly  in  the  Middle  of  the  lower 
Part  next  the  Tail,  and  opens  to  fuch  a 
confiderable  Width- upwards,  that  the  two 
Parts  when  at  their  utmoft  Diftenfion  feem 
only  joyned  by  an  arched  Veflel  at  their 
anterior  End.  The  alternate  Motions  of 
Contraction  and  Dilatation  are  performed 
with  great  Strength  and  Vigour,  in  pretty 

T  4  much 
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nvucl^the  f^me  Time  as  the;PAilfations  in 

^^Mw«*of  aMtm  in  Hftaltfu  as  I  have 
Ojffcfi  proved  by  JfeqUng  my  own  PuJfe  whilft 
%&W?  t#er>  Vising  them* .  In^each  of  the 
£^au4unar  P$rts  there  appears  a  Cavity, 
x$i$h  ieems  to/#lo{e  wheo  thofe  Parts  comQ 
together,  aij4  (to  open,  .itfelf  again  whea 
tihey  Separate. .    .      "■  ■'■ :  r  ■ 

The  Motions  of  the  Heart  are  communir 
ca^cd  to  all  the  other  internal  Parts  of  the 
'Thorax  \  and  indeed  feem  to  extend  a  great 
deal  father  3  for  a  ilrid:  Examination  dif- 
covers,  at  the  fame  Time,  throughout  the 
whole  Animal,  Contractions  and  Dilatations 
goiftgron  that  are  apparently  correfpondent 
ti^er^to. 

•  •.  It-  is  however  neceflary  to  remark,  that 
thefe  Motions  of  the  Heart  are,  fometimes* 
as  it  were  fufpended,  or  unperceiveable  for 
two  or  three  Minutes,  after  which  they  be~ 
qoroe  renewed,  and  go  on  again  with  the 
fame  Vigour  and  Regularity  as  before.  And 
tfrjis  Sufpenfioh  of  the  Syftole  and  Diaftole, 
has*  made  fome  Gentlemen  to  whom  I  have 
fhewn  it,  doubtful,  whether  the  Part  we 
have  been  defcribing  can  therefore  be  the 
He^t.  But  their  Doubt  arifes  wholly  from 
a  Suppofition  that  the  Hearts,  of  minute 
Infe&s  muft  continue  beating  with  the  fame 
Oonftancy,  and  be  fubjedt  to  the  fame  Laws 
as  the  Hearts  of  the  larger  Kinds. of  Ani- 
fpals,  which  probably  is  not  the  Cafe. 

The 
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The  Situation;  the  Sfcfci,  the  Cdntraftioft 
and  Dilatation  ofUhe  Port  we  fupptife  to  W 
the  Heart, '  all  concur  *  ih  Support  of  that 
Opinion-;  but  they  catf  hardly  all  agtei  Wltlt 
any  other  &f  the  Vifcera :  '  and  as  >  to  the 
Sufpenfionof  its  Motion,  fincfe  in  the  Tdr- 
toife,  the  Viper,  the  Frog,  and  perhaps  ftiiif 
ny  other  Creatures  who  become  torpid  at' 
fomeSeafons,  the  Motion  of  the  Heart  is  fuf» 
pended  or  unperceiveable  for  a  confiderable 
Length  of  Time,  there  is  no  Abfurdity  in 
believing  that  the'  fame  thing  may  happen 
to  this  Infed:,  which*  is  fome  times  in  a'toiv 
pid  or  ina&ive  State'  as  well  as  they,  With-*' 
out  doing  it  any  Injury:  *  Nay,  that  the  Mo- 
tion of  its  Heart  (whether  this  Part  be  it  or 
no)  muft  unvoidably  be  fufpended,  whilft 
this  very  Animal  is  contracted  into  a  Ball* 
and  as  dry  as  Duft,  is  I  think  highly  pro- 
bable. 

The  Blood  or  circulating  Fluid  is  fo  abfb-* 
lutely  colourlefs  in  this  Creature,  that  the 
Current  of  it  through  the  Veflbls  is  undiftin- 
guifhable  by  Glaffes,  however  likely  it  may 
feem,  from  the  ftrong  Contraction  of  the 
Heart,  that  a  Circulation  muft  be  carryed* 
on,  and  that  too  very  brifkly.  One*  fefes 
indeed  almoft  every  where  a  fort  of  iirf  egu-* 
lar  Agitation  of  fome  Fluid,  which  may'jjfc 
perhaps  the  compound  Motion  of  Currents 
funning  diff?r?pt  Ways  and  forming  fychan 

Appear* 
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Appearance,  though  no  one  fingle  Current 
is  any  where  diftin<ffcly  vifible. 

From  the  under  Part  of  the  Thorax  a 
(snail  tranfparent  Horn  proceeds,  which  can 
lie  never  feen  unlefs  the  Infedt  turns  on  its 
Back  or  Side.  I  know  not  whether  it  be  a 
DifHn&ion  of  Sex,  or  to  what  other  Pur- 
pofc  k  may  fefve  ;  for  thefe  minute  Ani- 
mals cannot  pofftbly  be  fo  managed  as  to 
bring  it  under  Examination  when  one  pleafes ; 
and  as  it  is  only  feen  fometimes  by  Accident, 
I  cannot  pretend  to  fay  whether  all  or  fome 
of  them  only  are  furniflied  therewith.  It 
is  (hewn  in  the  Figures  i  and  z.  a  a.  being 
more  commonly  feen  when  the  Creature  is 
in  the  Maggot  Shape  than  at  other  Times. 

Immediately  below  the  Thorax  is  another 
annular  Circle  or  Divifion  by  joyning  upwards 
to  the  Thorax,  and  downwards  to  the  Ab- 
domen ;  the  Entrance  whereof  it  ferves  oc- 
cafionally  to  enlarge  or  diminifh.  This  is 
fhewn^rg-.  5.  at  the  Letter  e. 

The  Abdomen  or  Belly  f  is  much  the 
largeft  Part  of  the  Animal,  and  contains 
the  Stomach  and  Guts.  When  the  Infe& 
Is  fulL  of  Food  thefe  Bowels  appear  opake 
an3  of  a  Blood-red,  or  Crimfon  Colour,  ex- 
tending in  Length  from  the  Thorax  quite 
through  the  Belly  and  great  Part  of  the  Tail, 
and  exhibiting  a  fine  View  of  the  periftaltic 
Motion,  or  fuch  gradual  Contractions  and 
Dilatations  as  feexn  intended  to  propel 
>  their 
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their  Contents  downwards.  Around  the 
Bowels  are  many  Ramifications  of  Veflefe 
both  longitudinal  andtranfVerfe ;  andbetween 
the  Bowels  and  the  Skin  a  Fluid  exceeding- 
ly tranfparent  fluctuates  in  a  Manner  Words 
cannot  defcribe.         '  . 

The  Belly  is  capable  of  ftretching  out 
greatly  in  Length,  or  being  mortened  very 
much  and  widening  its  Diameter  :  in  fhort 
it  aflumes  many  Shapes,  and  becomes,  on 
Occafion,  a  Cafe  including  the  whole  Ani- 
mal, as  will  by  and  by  be  fhewn. 

From  a  Joynt  at  the  lower  Part  of  the 
Belly  to  the  pofterior  Extremity  is  what  I 
call  the  Tail.  (Vid.  Jig.  5.  g.)  It  has  three 
other  Joynts,  to  the  lowermoil  where- 
of the  Bowels  extend  themfelves,  and  ap- 
pear contracting  and  dilating  upwards  and 
downwards/though  not  fo  remarkably  when 
they  are  empty  as  full.  This  Part  runs  ta- 
pering from  the  Belly  to  its  End,  and  is  leng-i 
thened  or  {hortened  at  the  Creature's  Will. 
When  it  is  inclined  to  fix  itfelf  by.the  Tail 
to  any  thing,  (as  commonly  is  its  Way  when 
it  intends  to  work  with  its  Wheels,)  two, 
four,'  and  fometimes  fix  little  transparent 
Hooks  or  Fins  may  be  feen  thruft  out 
at  its  End,  and  ferving  for  that  purpofe. 
They  are  placed  in  Pairs  :  one  Pair  is  at  the 
very  Extremity,  and  the  other  two  a  little 
Way  up  the  Sides :  but  the  three  Pair  are* 
feldom  feen  together. 

TW 
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*  Tho'  this  Infedfc  fwims  very  fwiftly,  and 
(eemingly  with  great  Eafe,  neitfie*  Legs  nor 
Firik  can  be  perceived  to  aflift  it  in  fo  doing, 
linlefs  thofe  juft  now  mentioned  about  the 
Tail,  and  the  Horn  under  the  Breaft  may  be 
imagined  fuch.  Wherefore  fince  the  Wheels 
aft  its  Head  arc  always  fet  to  work  very 
brifkly  whenever  it  begins  to  fwipi,  one 
may  reafonably  prefume  they  are  the  Inftru- 
ments  by  which  it  performs  this  Office. 
And,  indeed,  looking  at  the  Manner  of  its 
fwimming  through  a  Hand  Magnifier,  when 
it  is  at  large  in  a  rhial  of  Water,  will  confirm 
this  Opinion  greatly ;  for  there  one  ffiall 
often  difcern  it  rifing  in  a  perpendicular  Di- 
rection, and  by  the  Rotation  of  its  Wheels 
climbing  as  it  were  upwards  and  mounting 
through  the  Water  j  but  finking  down  a- 
gain  inftantly  upon  the  ceafing  of  their  Mo- 
tion. 

As  I  call  thefc  Parts  Wheels*  I  alfo  term 
the  Motion  of  them  a  Rotation,  becaufe  it 
has  exadlly  the  Appearance  of  being  fuch. 
But  fome  Gentlemen  have  imagined  there 
may  be  a  Deception  in  the  Cafe,  and 
that  they  do  not  really  turn  round,  though 
indeed  they  feem  to  do  fo.  The  Doubt  of 
thefe  Gentlemen  arifes  from  the  Difficulty 
they  find,  in  conceiving  how,  or  in  what 
Manner,  a  Wheel,  or  any  other  Form,  as 
Part  of  a  living  Animal,  can  ppflibly  turn 
upon  an  Axis,  fuppofed  to  be  another  Part 

of 
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of  the  fame  living  Animal ;  fince  the  Wlv&sl* 
muftbe  a  Part  abfolutely  diftindt  and  fepfrs 
rate  from  the  Axis  whereon  it  turn& ;  and 
then,  fay  they,  how  can  this  living  Wljeet 
be  nourifhed,  as  there  .cannot  be  any  VefleljS 
of  Communication  between  that  and  {he 
Part  it  goes  round  upon,  and  which  it  ffiuft 
be  feparate  and  diftinft  from  ? 

To  this  I  can  only  anfwer,  that  place  the 
Objeft  in  whatever  Light  or  Manner  you 
pleafe,  when  the  Wheels  are  fully  pro-r 
truded  they  never  fail  to  (hew  all  the  vifible 
Marks  imaginable  of  a  regular  turning 
round,  which  I  think  no  lefs  difficult  to  ac- 
count for,  if  they  do  not  really  do  fo.  Nay,  - 
in  fome  Pofitions,  you  may  with  your  Eye- 
follow  the  fame  Cogs  or  Teeth  whilft  they  ♦ 
feem  to  make  a  compleat  Revolution ;  for, 
th  e  other  Parts  of  the  Infeft  being  very 
tranfparent,  they  are  eafily  diftinguifhed 
through  it.  As  for  the  Machinery,  I  (hall 
only  fay,  that  no  true  Judgment  can  be 
formed  of  the  Strufture  and  Parts  of  n>i- 
nute  Infefts  by  imaginary  Comparifons  be- 
tween them  and  larger  Animals,  to  which  - 
they  bear  not  the  leaft  Similitude.  How- 
ever, as  a  Man  can  move  his  Arms  or  his 
Legs,  circularly,  as  long  and  as  often  as 
he  pleafes,  by  the  Articulation  of  a  Bali 
and  Socket,  may  there  not  poffibly  be 
fome  Sort  of  Articulation  in  this  Creature 

whereby 
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whereby  its  Wheels  or  Funnels  are  enabled 
to  turn  thenvfelves  quite  round  ?  * 

Having  defcribed  the  moil  remarkable 
Parts  of  this  InTed:,  I  fball  by  the  four  fol- 
lowing Figures  endeavour  to  reprefent  fome 
other  of  the  moft  ufual  Forms  it  aflumes, 
both  when  its  Wheels  are  fully  protruded, 
and  when  the  Edges  only  of  them  are  fhewn 
with  their  little  vibrating  Fibrilla* 

Fjg.  6.  is  the  Wheel  InfeSi  railing  it- 
felf  on  the  Tail,  Hooping  the  Head 
downwards,  and  working  its  Wheels 
about.  This  is  a  common  Pofture,  in 
which  the  Back  is  bowed,  and  the  Bel- 
ly appears  fhortened  and  diftended, 
great  Part  of  the  Thorax  being  taken  in- 
to it.  The  Wheels  in  this  Pofition  feem 
to  turn  horizontally,  with  their  Backs 
upwards  and  towards  the  Eye,  in  which 
Maimer  they  appear  very  diftindt  and 
Urge,  with  their  Teeth  bending  all  the 

fame 
■* 

*  It  is  certain  all  Appearances  are  fo  much  on  this  Side  the 
Qpeftion,  that  I  never  met  with  any  who  did  not  on  feeing  k 
call.it  a  Rotation}  tho'  from  a  difficulty  concerning  how  it 
can,  be  effected,  fome  have  imagined  they  might  be  deceived  i 
Mr.  Leewwenboek  alfo  declared  them  to  be  Wheels  that  turn 
tumd%  vid.  Phil.  Tranf.  No  29$.  But  I  (hall  contend  with 
nobody  about  this  Matter :  it  is  very  eafy  for  me  I  know  to 
be  miftaken,  and  fo  far  poffible  for  others  to  be  fo  too,  that 
I  am  perfwaded  fome  have  miftaken  the  Animal  it/elf, 
which  perhaps  they  never  faw,  whilft  inftead  thereof  they 
have  been  examining  one  or  other  of  the  feveral  Water* 
Animalcules  that  are  furnifhed  with  an  Apparatus  commonly  • 
called  Wbselj,  tho1  they  turn  not  round,  but  excite  a  Cur- 
{ent  by  the  mere  Vibration  of  FibrilU  about  their  Edges. 
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feme  Way,  and  refembling  a$  many 
Hooks.     The   different  Parts  of  the 
Animal  as  before  defer ibed  are  explain- 
ed by  this  Figure. 
Fig.  J.  fhews  the  Animal  turned  with  it* 
Side  towards  the  Eye,  ask  frequently 
prefents  itfelf.  The  Wheels  here  have 
the  fame  Appearance  as  in  the  preced- 
ing Figure  $  but  one  of  them  lies  con-* 
iiderably  below  the  other,  the  whole 
Body  being  fomewhattwifted,  whereby 
the  Horn  under  the  Thorax  is  diftiji&ly 
brought  to  View. 
Fig.    8.    and    9.  exhibit  two  of  thefe 
Creatures  in  thePoftures  they  are  ofteu 
feen,  when  the  Wheels  are  not  throft 
out,  but  the  Fibrilla  appear   moving 
up  and  down  with  very  quick  Vibra- 
tions. We   fee  particularly  in^/gv,  9. 
the  whole  Space  between  thefe  Parts 
gaping  like  a  wide  Mouth,  and  different 
from  any  of  the  former  Figures. 
'To  defcribe  the  many  Poftures  I  haye^ 
feen  this  Creature  in  would  be  a  Wade  of 
Time  ;  but  the  Manner  of  its  changing* 
when  it   pleafesa  into  a  round  Globule  or 
Ball,  is  fo  remarkable  a  Part  of  its  Hiilory^ 
that  I  muft  attempt  {o  give  the  beft  Account 
of  it  I  can  -,  as  I  have  many  times  obferv$4 
very  attentively,  every  Step  in  its  Metemor- 
phofis. 

After 
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After  having  turned  about  its  Wheels,  id 
various  Directions,  for  two  or  three  Hours, 
in  the  Water,  and  probably  fill'd  its  Belly, 
(during  which  Time  its  Tail  remains  faften-> 
cd  to  fomc  Dirt  or  Slime,  or  to  the  Slip  of 
Glafs  it  is  plactd  upon  :)  one  fhall  perceive 
it,  by  Degrees,  moving  them  with  lefs  Vi- 
gour, and  it  laft  drawing  them  quite  within 
the  Head.  The  Head  and  included  Wheels 
fink  down  then  very  flowly  into  the  Thorax, 
the  Belly  fwells,  and  the  whole  appears  like 

fig-  10. 

Soon  after,  the  Thorax  alfo  (which  now 
contains  the  Head  and  Wheels)  is  drawn 
within  the  Belly,  and  below  the  annular 
Circle  at  the  Top  of  it,  as  fig.  1 1 .  repre- 
fents. 

The  faid  annular  Circle  then  contra&s,  and 
its  Sides  come  together  like  the  Sides  of  a 
Purfe  when  the  Strings  are  pulled,  clofing 
over  the  Head  and  Thorax,  which,  now, 
filling  the  upper  Part  of  the  Belly  make  it 
nearly  round,  like  fig.  12, « 

In  the  laft  Place,  the  three  upper  Joynts 
of  the  Tail  come  down  over  the  lower  Joynt 
which  remains  fixt ;  immediately  the  Belly 
alfo  finks,  or  is  pulled  down,  and  inclofes  the 
whole  Tail.  All  the  Parts  being  now  in- 
cluded in  the  Belly,  which  becomes  their 
Cafe  or  Covering,  it  fwells  into  a  round  Ball, 
lies  without  any  Motion,  and  appears  con- 
fiderably  opake.  (Fid.  fig.  13.)  It  ftill 
adheres  however  by  the  Tail.  All 
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Sometimes,  when  in  the  Maggot  Form,  it 
rolls  its  Head  and  Tail  together,  without 
drawing  them  into  its  Body  ;  in  the  Man- 
ner of  fig.  14. 

All  my  Endeavours  have  been  hitherto 
unable  to  difcover  how  thefe  Creatures  pro- 
pagate, though  for  three  Years  paft  I  have 
never  been  without  them,  and  am  continu- 
ally fenfible  of  their  Increafe,  by  obferving 
Numbers  of  extremely  fmall  ones  appearing 
from  time  to  time  :  which  undoubtedly  are 
young  Fry.  There's  however  good  Reafon 
to  believe  they  proceed  from  Eggs  :  for  I 
have  often  feen,  in  the  Water  along  with 
them,  Parcels  of  Ova;  gelatinous  like  the 
Spawn  of  Frogs,  and  of  a  Size  proportion- 
able to  the  Wheel  Animal.  --  But  after  what- 
ever Manner  they  are  propagated,  'tis  pretty 
certain,  from  the  exceeding  Minutenefs  of 
fome  in  Comparifon  of  others,  that  they 
come  out  at  firft  in  their  perfedl  Shape,  and 
are  not  the  Nympha  of  any  other  Infeft,  as, 
many  Creatures  found  in  the  Waters  are. 

Mine  have  conftantly  been  kept  in  the 
fame  Glafs  Veflel,  fometimes  with  and  fome- 
times  without  Water  :  for  as  the  Sides  of  the 
Glafs  were  often  left  dry,  I  have  fuffered 
thofe  that  had  fattened  themfelves  there  to 
remain  fome  Months  in  that  Condition  : 
neverthelefs,  I  always  found  them  to  become 
as  lively  as  ever  on  giving  them  frefh  Water. 
Mr  Leeuwenhoek  kept  fome  Dirt,  taken  out 
of  a  Leaden  Gutter,  and  dried  as  hard  as 
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Clay,  for  twenty-one  Months  together  $  and 
yet  when  it  was  infufed  in  Water,  Multi^ 
tudes  of  thefe  Creatures  foon  appeared  un- 
folding themfelves,  and  quickly  after  began 
to  put  out  their  Wheels  :  and  I  myfelf  have 
experienced  the  fame  with  fome  that  had 
been  kept  much  longer. 

All  their  Actions  feem  to  imply  Sagacity 
and  Quicknefs  of  Senfation.  At  the  leaft 
Touch  or  Motion  in  the  Water  they  inftant- 
ly  draw  in  their  Wheels.  Notwithftanding 
tiieir  Smallnefs,  one  fees  feveral  Species  of 
Animalcules  fwimming  in  the  Water  with 
them,  compared  to  which  themfelves  appear 
like  Whales.  Thefe  Animalcules  are  their 
Prey :  which  they  take  either  by  Purfuit,  or 
draw  to  them  by  the  Current  of  Water  which 
their  Wheels  excites. 

It  has  conftantly  been  my  Endeavour  to 
difcover  the  Eyes  of  this  Creature,  but  I  have 
never  been  able  to  difcern  that  it  has  any. 
And  yet,  when  one  beholds  it  fwimming 
along  with  great  Swiftnefs,  turning  its  Head 
on  every  Side,  and  feemingly  purfuing  its 
Prey,  avoiding  any  Dirt  or  other  Matters 
in  the  Water  that  would  obftrud:  its  PafTage, 
and  diredting  its  Courfe  with  as  much  feem- 
ing  Care,-  Choice,  and  Conduct  as  Animals 
that  have  Eyes  do,  one  can  hardly  think  it 
deftitute  of  Sight. 

I  would  induftrioufly  avoid  giving  Way 
to  Fancy  in  Cafes  of  this  Nature,  but  muft 

acknow- 
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acknowledge  my  fufpetfting  that  it  has  Eyes 
ibmewhere  within  its  Wheels :  and  my  Rea- 
fons  for  this  Sufpicion  are,  its  blundering,  ir- 
regular, and  flow  Motions  while  it  appears 
in  the  Form  of  a  Maggot,  before  its  Wheels 
are  put  out,  and  the  Regularity,  Swiftnefs, 
and  fteady  Direction  of  its  Motions  after- 
wards :  whereto  I  might  add,  that  when  it 
fwims  along  its  Wheels  are  always  out.  Be- 
sides, all  the  Creatures  we  know  that  move 
themfelves  from  Place  to  Place  with  Swift- 
nefs,  either  by  running,  flight,  or  fwimming, 
are  remarkable  for  their  keennefs  of  Sight ; 
and  indeed  it  feems  probable  that  the  fame 
Rule  may  hold  through  all  the  Animal  Crea- 
tion :  for,  as  the  Gifts  of  Providence  are 
ever  fuited  to  the  Exigencies  of  its  Creatures, 
and  contrived  in  the  beft  manner  for  their 
Prefervation,  we  can  fcarcely  imagine  Swift- 
nefs  is  beftowed  on  any  without  the. additi- 
onal Bleflmg  of  Sight  to  direct  its  Courfe  j 
fince  the  former  without  the  latter  muft  un- 
avoidably precipitate  the  Creature  into  con- 
tinual Danger  of  Deftruclion.—  This  makes 
me  fuppofe  it  may  poffibly  have  Organs  of 
Sight  fomewhere  about  the  Wheels  :  nor  is 
there  any  thing  more  extraordinary  in  that 
than  in  the  Eyes  of  Snails,  which  are  gene- 
rally allowed  to  be  placed  at  the  Extremities 
of  their  Horns,  and  confequently  muft  be 
thruft  out  and  drawn  in  with  them. 

I  cannot  conclude  this  Subject  without 

doing  all  the  Honour  I  am  able  to  the  Me- 
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mory  of  Mr.  Leeuwenboek,  by  repeating, 
that  we  are  obliged  to  his  indefatigable  In- 
duftry  for  the  firft  Difcovery  of  this  moft 
furprizing  Infeft. 

CHAP.    VII. 

Different  Kinds  of 'Wheel  Animals. 

w  I  ^HERE  are  found  in  theWaters  feveral 
1  other  Kinds  of  Animalcules,  f  urnifhed 
with  Inftruments  for  making  an  Eddy,  and 
thereby  bringing  to  themfelves  fuch  minute 
Infe&s,  or  very  fmall  Particles  of  Matter,  as 
ferve  them  for  Food.  Among  thefe  fome 
appear  to  have  a  rotatory  and  others  a  vibra- 
ting Motion ;  fome  alfo  feem  capable  of  being 
-employed  both  ways. 

In  the  Ditch- Water  fent  me  from  Nor- 
wicby  as  before  mentioned  pag.  233. 1  difco- 
vcred  feveral  Wheel  Animals  with  Tails  enor- 
moufly  long,  but  in  all  other  Refpedls,  as  far 
as  I  could  difcern,  differing  not  at  all  from 
thofe  juft  now  defcribed  5  the  Motion  of  the 
Wheels,  the  Pulfation  of  the  Heart,  and  the 
Undulation  of  the  Bowels  appearing  exactly 
the  fame  in  both  :  Nothing  therefore  feems 
farther  neceffary  than  to  give  the  Pidture  of 
them,  which  fee  Fig.  1 .  Plate  XII. 

Fig .  2  and  3  in  the  fame  Plate  y  repre- 
fent  two  different  Sorts  of  Animalcules,  feve- 
ral whereof  were  found  fome  Years  ago,  in 

Water 
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Water  taken  out  of  a  Leaden  Ciftero  that 
flood  in  Somerfet  Garden.  —  The  anterior 
Part  in  the  firft  of  thefe  has  a  large  Opening, 
furrounded  with  (harp  Spicule  a,  and  is  evi- 
dently cruftaceous,  though  the  Body  and' 
Tail  are  mufcular.  It  is  not  eafy  to  difcera 
the  Instruments  within  thisMouth  or  Open- 
ing that  ferve  to  form  a  Current  of  Water, 
as  the  Creature  does  not  thruft  them  beyond 
the  Neck  i.  When  it  fwims  along  it  feems 
extremely  formidable  to  the  minuter  Ani- 
malcules, Multitudes  of  which  are  frequent- 
ly fucked  in,  together  with  a  great  deal  of 
Water,  which  is  fpouted  out  again  immedi- 
ately. When  the  Tail  is  fattened  to  Some- 
thing, it  turns  the  Body  about  and  directs  its 
wide  Mouth  to  everySide,and  brings  a  Stream 
of  Water  fromaconfiderableDiftance.  The 
Motions  of  the  Bowels  are  distinctly  vifible 
in  this  Animal ;  and  within  feveral  of  them 
one  may  fee  an  opake  oval  Body  c,  which  by 
its  Size  and  Appearance  I  imagine  to  be  an 
Egg  ;  which  if  it  is,  it  fignifies  their  Increafe 
to  be  much  lefs  than  that  of  moft  other  mi- 
nute Animalcules  j  for  I  never  obferved  more 
than  a  Jingle  one  in  any  of  them  ;  and  in-  ' 
deed  I  never  found  the  Creatures  thcmfclves 
in  very  great  Number.  They  are  fomewhat 
larger  than  the  common  Wheel  Animal. 
.  Pig.  3.  reprefents  an  Animalcule  found 
jn  the  fame  Water  with  the  former,  and  re- 
iembling  it  pretty  much  in  the  Siee  and 
V  3  Shapa 
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Shape  of  its  Body,  though  its  Head  and  Tail 
are  different  ;  for  this  Creature's  Tail  is  fur- 
nifhed  with  a  Couple  of  Inftruments  a  a,  that 
lie  fheathed  therein,  unlefs  when  they  are 
made  ufe  of  to  fatten  it  to  any  thing,  that 
it  may  the  better  be  inabled  to  occafion  an 
Eddy  of  Water  and  bring  its  Food  to  it  with 
the  Stream.  During  the  Time  it  is  fo  em- 
ployed the  Body  appears  extended  (as  in  the 
Figure)  and  a  Number  of  Fibrilla,  protruded 
from  two  projecting  Parts  b  b  that  compofe 
the  Head,  put  the  Water  into  a  violent  Mo- 
tion, and  excite  a  Current,  by  their  vigorous 
and  quick  Vibrations,  which  fets  diredtly 
towards  the  Mouth  c. 

This  little  Creature  is  intirely  mufcular, 
and  frequently  changes  the  Form  6f  its  Ap- 
pearance by  contradting  its  Body  and  pulling 
in  its  Head  or  Tail.  The  periftaltic  Motion 
of  its  Bowels,  which  are  confiderably  opake, 
is  feen  working  upwards  and  downwards  in 
an  odd  Manner ,  but  noPart  can  with  any  Cer- 
tainty be  known,  to  be  either  Lungs,  Heart, 
or  Stomach.  In  many  of  them  however, 
an  oval  Body,  which  I  guefs  to  be  an  Egg,  is 
very  diftinguifhable,  contained  feemingly  in 
a  Uterus,  or  Veffel,  that  feparates  it  from  the 
other  Bowels.  They  lived  with  me  feveral 
Days  in  the  Water  they  were  brought  in, 
but  I  could  never  be  fo  lucky  to  fee  any  of 
thefe  Eggs,  (if  fuch  they  are)  difcharged 
from  the  Animal. 

CHAP, 
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CHAP.    VIIL 

Animalcules  with  jS!£i//r  and  Wheels. 

IN  the  Summer  of  the  Year  1745,  I  firft 
took  notice  of  three  Sorts  of  Wheel  Ani- 
mals *  having  Shells,  which  I  found  herding 
together  in  the  Water  of  the  Ciftern  in  the 
Garden  of  Somerfet  Houfe,  and  have  feen 
fince  in  other  Waters.  The  firft  of  them  is 
reprefented  by  the  Figures  4,  5,  6:  thefe- 
cond  Sort  by  thofe  7,  8,  9,  10 :  and  the 
third  Sort   are  marked  11,   12,   13.     Plate 

XII. 

The  firft  Sort  when  extended  is  in  Length 
about  twice  its  Breadth.  It  is  contained  in  a 
Shell,whofe  Fore-part  or  End  is  armed  with 
four  very  long  Spikes  on  one  Side  of  its 
Rim*  the  other  Side  whereof  has  no  Spikes, 
but  is  graved  or  bent  in  two  Places,  much 
like  the  Form  of  a  Turkifh  Bow :  vid. 
Jig.  6.  The  pofterior  End  has  a  large  cir- 
cular Hole  through  which  the  Tail  is  put 
out.  By  this  Tail  it  faftens  itfelf  to  any 
thing  it  meets  with,  when  it  intends  to  fet 
the  Wheel-work  at  its  Head  in  Motion ; 
but  in  fwimming,  and  at  all  other  Times 
when  it  is  not  fixed  by  it,  it  wags  this  Tail 
backwards  and  forwards  as  a  Dog  does  his, 

U  4  and 

*  Thefe  are  called  Wheel  Animals,  from  their  refembling 
the  foregoing  in  fome  Particulars. 
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and  makes  ufe   of  it  on  other  Occafions 
which  we  fhjill  prefently  take  notice  of. 

Its  Body  feems  divided  into  three  Parts, 
the  Head,  Thorax,  and  Abdomen:  each 
whereof  is  capable  of  great  Diftenfion  and 
Contraction ;  the  Creature  being  able  by 
extending  them  all  three  to  protrude  its 
Head  beyond  the  Shell,  and  on  contrary,  by 
.  contracting  them,  to  draw  its  whole  Body  a 
great  W^y  within  the  fame. 

The  Head  when  extended  divides  into 
two  Branches,  between  which  another  Part 
(a  Kind  of  Probofcis)  is  pufhed  out,  at 
whofe  End  are  two  Fibrils,  that  appear 
when  at  Reft  like  one  very  broad  Spike,  but 
\vhich  it  can  move  very  brifkly  to  and  from 
f  ach  other  with  a  vibrating  Motion,  bring-* 
ing  thereby  a  Stream  of  Water  to  its  Mouth, 
whofe  Situation  is  juft  betwixt  them.  And 
the  better  to  effect  this,  feveral  of  the  like 
Pibrilla  are  placed  on  each  Side  of  the  Head, 
which  vibrate  in  the  fame  Manner,  as  do 
Jikewife  fome  very  fmall  ones  at  either 
Corner.  All  this  may  be  understood  by 
viewing  fig.  4. 

But  fometimes  it  alters  the  Form  of  the 
two  Branches,  rounding  the  Ends  thereof, 
and  changing  the  vibrating  Motion  of  its 
Fibrilla  into  a  Rotation,  or  at  leaft  what 
feems.  tp  be  fo ;  at  which  Time  the  Head 
ppftears.  as  at  fig.  5, 

I#imed:« 


Animalcules  with  Shells  and  Wheels.     297 

Immediately  to  the  lower  Part  of  the 
Head  the  Thorax  is  joyned,  feemingly  of 
a  mufcular  Contexture,  and  containing  with- 
in it  an  Inteftine,  which  by  its  Motions  muft 
be  either  the  Lungs  or  Heart  of  the  Ani- 
mal ;  fee  b.fig.  4,  and  5, 

A  Communication  between  the  Thorax 
and  the  Abdomen  or  Belly  is  continued  by 
means  of  a  fhort  Veflel  cy  whofe  alternate 
Contractions  and  Dilatations  occafion  the 
Abdomen  to  rife  and  fall  alternately,  having 
at  the  fame  time  a  Sort  of  periftaltic  Mo- 
tion. Through  this  VefTel  or  Gut  all  the 
Food  the  Animal  takes  in  is  conveyed  direct- 
ly to  the  Abdomen,where  it  becomes  digefk 
ed,  and  is  then  difchargedby  the  Anus,  which 
is  placed  fomewhere  near  the  Tail ;  but  we 
have  not  yet  been  able  to  difcover  exactly 
where,  for  the  Faeces  are  thrown  out  fome- 
times  at  the  lower  Opening  of  the  Shell, 
and  fometimes  they  are  carryed  upwards 
(between  the  Shell  and  the  Body  of  the  A- 
nim>al)  and  caft  out  with  a  confiderable  Force 
at  the  other  End,  by  the  Motions  of  the  jRr- 
brilla^ which  the  Animal  can  employ  to  form 
a  Current  not  only  towards  him  but  from 
him. 

The  Tail  has  three  Joynts,  and  is  cleft  or 
divided  at  its  Extremity,  by  which  means  it 
Can  the  better  faften  to  any  thine.  It  is  fcen 
moft  commonly  ifTuing  through,  the  Hole 
gt  #15  lower  End  of  the  Shell,  wagging  nim«* 

bly 


298      Animalcules  with  Shells  and  Wheels. 

bly  to  and  fro,  and  is  made  ufe  of  in  fwim- 
ming  to  fteer  or  diredl  its  Courfe :  but  when 
the  Water  wherein  the  Animal  abides  is  al- 
moil  dryed  away,  or  when  it  has  a  mind  to- 
compofe  itfelf  to  reft,  it  contracfls  the  Head 
and  Fore-part  of  the  Body  downwards,  and 
pulls  the  Tail  upwards,  in  fuch  a  Manner 
that  the  whole  Animal  is  brought  intirely 
within  the  Shell :  and  at  fuch  times  only  the 
anterior  Edges  of  the  Shell,  and  the  Spikes 
proceeding  therefrom,  can  be  fully  diftin- 
guifhed,  and  determined  to  be  as  repre- 
fented^.6,  whofe  Defcription  was  juft  now 
given.  For  the  Shell  is  fo  extremely  trans- 
parent that  its  Terminations  cannot  be  feen 
when  the  Infeft  extends  beyond  it;  but 
whatever  pafles  within  it  is  as  plainly  vifible 
as  if  there  war  no  Shell  at  all. 

Fig.  7,  8,  9,  and  10,  fhew  the  fevefal 
Appearances  of  the  fecond  Species  of  thefe 
fhelled  Animals  having  Wheels,  which  dif- 
fers from  the  firft  in  fome  Particulars  now  to 
be  defcribcd. 

The  Body  of  this  Species  confifts  of  three 
Parts,  in  like  Manner  as  the  other  does ;  only 
the  Thorax  and  Abdomen  are  not  in  this 
Separated  by  a  Gut  or  intermediate  Veffel  as 
they  were  in  that,but  are  joyned  immediately 
together  ;  and  at  that  Place  in  the  Thorax, 
where,  in  the  other  Species,  I  have  defcribed 
an  Inteftine,  which  I  fuppofed  to  be  either 
the  Lungs  or  Heart,  an  Heart  is  plainly  per- 
ceived 
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ceived  in  this,  having  a  regular  Syftole  and 
Diaftole,  and  nearly  of  the"  fame  Form  and 
Size  with  the  Heart  of  the  common  Wheeler, 
as  the  Figures  7,  8,  and  9,  are  intended  to 
fhew  at  the  Place  marked  a. 

This  Species  likewife  draws  its  Head  and 
Tail  occafionally  within  the  Shell,  as  at  fig. 
1  o  ;  and  then  its  Shell  appears  terminated 
on  its  Fore-part  by  fix  fhort  Spikes  on  one 
Side, of  the  Rim  and  two  on  the  other,  in- 
ftead  of  the  four  long  ones  wherewith  the 
firft  Sort  is  armed  :  but  this  does  not  always 
protrude  its  Head  like  the  other,  fo  far  out 
as  to  cover  the  Edges  of  the  Shell  intirely  : 
fometimes,  on  the  contrary,  the  Spikes  of  the 
Shell  are  feen  beyond  the  Head,  and  the 
Fibrillce  mentioned  in  the  former  Defcrip- 
tion  appear  playing  between  them,  as  at^. 
7.  However  the  Head  very  commonly  is 
as  at  the  Figures  8  and  9.  —  Thefe  are  the 
chief  Particulars  wherein  this  Animal  differs 
from  the  former. 

As  to  their  Propagation,  both  Species  car- 
ry their  Toung  in  oval  Sacculi  or  Integu- 
ments, fattened,  externally,  to  the  lower  Part 
of  their  Shells  fomewhere  about  the  Tail  : 
Thefe  Sacculi  are  fometimes  opake  only  at 
one  End  and  feemingly  empty  at  the  other, 
fee  fig.  5  :  Sometimes  the  Middle  Part  aip- 
pears  opake  with  a  Tranfparency  all  round, 
like  fig.  7  ;  and  much  Variety  of  Darknefs 
and  Tranfparency  may  be  diftinguifhed,  ao 

cording 
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cording  to  the  different  Maturity  of  the  Em- 
brios  in  thefe  Bags. 

It  is  highly  entertaining  to  fee  a  young  one 
burft  its  Integuments,  and  gradually  force 
its  Way  through  them  :  in  doing  which  the 
Parent  is  greatly  aftiftant,  for  by  wagging 
Jier  Tail  to  and  fro,  and  ftriking  the  Snell, 
Skin,  or  Covering   brifkly   therewith,  the 
young  one's  Head  Part  becomes  as  it  were 
fqueezed  forwards  into  the  Water,  tho'  the 
Tail  cannot  fo  foon  be  difengaged.     In  this 
Condition  the  young  one  fets  its  Wheels 
a-going,  and  exerts  all  its  Endeavours,  'till 
at  laft  it  frees  itfelffrom  Confinement,  and 
fwims  away,  wagging  its  Tail  as  the  old  one 
had  done  before  it,  and  leaving  the  Integument 
adhering  to  the  Shell  of  the  Parent  \  who 
then  ufes  abundance  of  Contrivances  and 
Efforts  to  get  rid  of  it,  ftriking  againft  it  with 
her  Tail,  fixing  the  End  of  her  Tail  thereto 
and  darting  her  Body  forwards,  with  feveral 
other  very  odd  Motions  not  eafy  to  be  de^ 
fcribed. 

A  young  one  almoft  difengaged  from  the 
Shell,  being  fattened  thereto  only  by  the 
Tail,  is  fhewn  Jig.  9,  b.  The  Subjed:  from 
whence  this  Pifture  was  exactly  taken,  dur- 
ing the  Performance  of  all  the  Particulars 
above  defcribed,  had  alfo  another  Embrio  c 
adhering  to  its  Shell. 

Thefe  Animals  have  one,  two,  three,  nay 
fometimes  even  four  or  fiye  of  thefe  young 

ones 
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ones  hanging  to  them  :  but  they  are  fre-  * 
quently  without  any  at  all,  like  the  Figures , 
4  and  8. 

The  third  Species  of  cruftaceous  Animals 
with  Wheels,  fhewn  Jig.  11,12,  13,  is  re- 
markably different  from  the  former  two  in. 
the  Shape  and  Fafhion  of  its  Shell,  which 
extends  on  either  Side  a  curved  or  hooked 
Procefs,  that  bending  towards  the  Tail,  in- 
ward, ends  in  a  fharp  Point,  and  is  within  a 
fourth  as  long  as  the  Tail  itfelf. —  The  Head- 
Part  of  the  Shell  differs  alfo  from  thofe  be- 
fore defcribed,  in  the  Order  and  Difpofition 
of  the  Spicula,  of  which  it  has  four  longer 
and  twofhorter  ones,  placed  as  in^/g*.  13. 
where  by  the  Body's  being  contrafted  and 
drawn  confiderably  within  the  Shell,  as  fre- 
"  quently  is  the  Cafe,  the  Top  of  the  Shell 
is  perfectly  diftinguifhable,  and  its  Spicule? 
plainly  feen. 

The  Tail  of  this  Creature  has  the  like 
Figure,  Articulations  and  Motions  with  that 
of  the  other  Species  :  and  its  Body  may  pro- 
perly be  divided  in  the  fame  Manner  as 
theirs,  though  in  Shape  it  appears  fomewhat 
different  through  the  Shell,  which  theDraw- 
ings  exprefs  fufficiently  without  any  particu- 
lar Description. 

From  its  Head  two  Arms  or  Branches  are 
frequently  extended,  and  the  circular  End 
of  each  is  furnifhed  with  a  Border  ofFibriU 
/^,feeming  at  fometimes  to  have  a  very  quick 

Vibra- 
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Vibration,  and  at  others  a  rotatory  Motion, 
occafioning  a  rapid  Current  in  the  Water. 

Their  Ova  are  carried  at  the  Tail  End, 
either  fattened  to  the  Tail  itfelf,  or  to  the 
Procefles  of  the  Shell,  as  at  jig.  12.  One, 
two,  or  three  are  the  Number  ufually  hang- 
ing to  them  -,  but  fome,  though  very  few, 
have  four  or  five.  The  Toung  burft  their 
Integuments,  and  are  hatched  very  probably 
like  the  Species  before  defcribed  ;  but  hav- 
ing never  had  the  Pleafure  of  feeing  them 
do  fo,  I  can  fay  nothing  more  to  this  Part 
of  their  Natural  Hiftory. 


CHAP.     IX. 

The  Water-Flea  with  branched  Horns. 

A  True  Figure  and  Defcription  of  this 
little  Creature  having  never  yet  been 
publifhed  amongft  us,  what  follows  I  hope 
may  prove  acceptable. 

The  Name  given  it  by  Swammerdam  of 
Pulex  aquaticus  arborefcens^  I  chufe  to  retain 
here,  as  exprcfling  aptly  enough  its  Motions 
and  Appearance. — It  is  found  in  Refervoirs 
of  Rain  Water,  in  Bafons,  Ponds,  Ditches, 
&c.  where  the  Water  is  not  often  renewed; 
and  that  fometimes  in  fuch  Abundance,  as 

by 
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by  its  red  Colour  to  make  the  whole  Surface* 
of  the  Water  appear  like  Blood  -f. 

This  Animal  is  cruftaceous,  being  covered, 
with  a  thin  oval  Shell  in  the  Manner  of  a 
Lobfter  or  Cray-Fifh,  but  with  this  Diffe- 
rence, that  the  Shell  being  open  a  good  part 
of  its  Length,  the  Animal  can  thereby  put 
out  and  draw  in  its  Legs  and  part  of  the 
Body  when  it  pleafes. 

The  upper  Part  of  the  Shell  bears  a  near 
Refemblance  to  the  Head  of  a  Bird,  hav- 
ing a  fharp-pointed  Procefs  very  much  like 
a  Beak  or  Bill,  but  intirely  fixt  and  immove- 
able ;  and  the  Eye  being  placed  near  there- 
to, in  a  Situation  much  correfponding  with 
that  of  a  Bird,*  adds  much  to  the  Refem- 
blance. This  Eye  feems  compofed  of  feveral 
fmall  Globules,  though  not  pearled  as  thofe 
of  Land  Infe&s,  but  all  contained  in  one  In- 
tegument, wherein  they  appear  to  be  in  fome 
Degree  moveable.  The  Animal  has  two  of 
thefe  Eyes :  but  as  he  always  lies  on  one 
Side  when  placed  in  a  Drop  of  Water  to  be 
examined  by  the  Microfcope,  no  more  than 
one  can  then  be  feen  ;  which  induced  Mr. 
Bradley  to  imagine  it  had  only  one  Eye,  and 
from  thence  to  call  it  Monoculus ;  but  who- 
ever beholds  the   monftrous  Pidture  that 

Writer 

t  Some  Swarms  of  them  are  red,  and  others  green ;  but 
whether  this  Difference  be  owing  to  their  Food,  or  fome  other 
Accident,  or  whether  they  are  of  different  Species,  I  am 
unable  to  determine. 
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Writer  has  given  of  this  Infeft  in  his  Book 
on  the  Works  of  Nature,  will  be  little  fur- 
prized  at  any  of  his  other  Miftakes. 

A  little  below  the  Eyes,  two  Horns,  which 
are  moveable,  are  joyned  to  the  Shelly  Head* 
their  Infertion  being  in  the  Manner  of  Ball 
and  Socket.  Each  of  thefe  Horns  pomes 
out  in  one  fingle  Trunk  at  firft,  but  divides 
foon  into  a  Pair  of  Branches,  each  Branch 
having  three  Joynts.  A  fmall  Hair  Briftle 
grows  out  from  either  of  the  two  firft  Ar-* 
ticulations,  and  three  pretty  long  ones  from 
the  Extremity  of  the  laft. 

t  Juft  beneath  the  Infertion  of  thefe  Horns 
a  long  kind  of  Gut  runs  down  almoft  the 
Length  of  the  whole  Body,  where  it  joyns 
to  a  Part  which  in  Shape  very  much  re- 
fembles  the  Toe  of  a  Bird,  having  a  large 
Claw  or  Talon  at  the  End  thereof.  The 
Creature  can  move  this  Part  beyond  its  Shell 
with  a  great  deal  of  Force,  and  by  that 
means,  as  I  apprehend,  performs  its  fpring- 
ing  or  leaping  Motion. 
It  has  eight  Legs  or  Fins  befides  this,which, 
when  the  Creature  lyes  other  wife  ftill,  are 
neverthelefs  in  a  continual  and  nimble 
Motion,  forming  a  brifk  Current  of  Water, 
like  that  of  many  other  Animals.  They  are 
alfo  very  ferviceable  in  fwimming,  and  af- 
fift  in  its  circular  Motion,  of  which  I  fhall 
prefently  fpeak. 

Behind 
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Behind  the  abovementioned  Gut,  and  as 
it  were  detached  from  the  reft  of  the  Body* 
the  Hedrt  is  placed,  and  may  be  feen  dilat- 
ing and  contracting,  alternately,  with  a  very 
regular  and  diftinCt  Syftole  and  Diaftole. 

The  lower  Part  of  the  Shell  terminates 
in  a  long  Spike  or  Tail,  which  is  without 
Motion,  but  thickly  fet  with  fix  Rows  of 
fhort  ftrong  Spines,  making  its  Appearance 
like  the  prickly  Horn  or  Snout  between  the 
Eyes  of  Lobfters,  Cray-fifh,  Shrimps,  &c. 

Swammerdam  has  very  judicioufly  ob^ 
ferved,  *  (what  every  body  who  examines 
it  carefully  will  difcover  to  be  true)  that  this 
Animal  has  three  different  Kinds  of  Mod* 
on.  The  firft  is  a  fmooth  and  even  fwim- 
riiing,  whereby  it  Carries  itfelf  horizontally 
along  in  the  Water.  The  fecbnd  is  a  Aid-, 
den  fkipping  or  leaping,  much  refembling 
that  of  a  Flea.  And  the  third  is,  when 
lying  at  the  Bottom  of  the  Water,  it  turns 
its  whole  Body  round  as  it  were  on  a  Cen- 
ter, with  a  very  brine  Rotation,  by  means  of 
its  fmall  Legs  Or    Fins. 

As  no  Creature  lives  without  its  Tormen- 
tors, this  is  very  much  infefted  by  the  Shelled 
Wheel  Animal  already  defcribed  Page  298, 
and.  mewn  in  thePJate  with  this,j!g\  7,  8,  9, ' 
Both  thefe  Infects  are  in  great  abundance  fre- 
quently in  the  fame  Water ;  and  when  that 
X  is 

*  HiS>  Gen,  des  Infefles,  p,  69,  70. 
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is  the  Cafe,  'tis  not  uncommmon  to  difcover 
five  or  fix  of  the  Shelled  Wheel  Animals  fatt- 
ened by  their  Tails  to  the  Shell  or  Horns  of 
the  Water-Flea>  and  caufing  to  it  feemingly 
a  vaft  deal  of  Uneafinefs  *  nor  can  they  be 
driven  away,  or  fhaken  off,  by  all  the  Mo- 
tions and  JSfforts  the  Creature  makes  ufe  of 
for  that  Purpofe. 


*tfa 


CHAP.    X. 

^Tbe  Bell-FIower-jfaimaly  or  plumed Polype, 

I  Was  firft  informed  of  this  Creature  by 
my  induftrious  Friend  Mr.  William  An^ 
derm j  towards  the  End  of  the  Year  1743,  as 
his  Letters  fhew ;  and  in  the  Year  1 744  it; 
was  taken  notice  of  by  Mr.  Trem&ley,  who 
gave  it,  in  his  Memoires?  the  Name  of  the 
Polype  a  Pannache,  or  the  Plumed  Polype., 
My  Friend,  who  difcovered  it  in  his  Searches 
for  the  Polype,  called  it  the  Bell-FI&wer-Ani- 
mali  and  after  favouring  me  with  his  own 
Obfervations,  fent  mer  fbme  of  the  Creature^ 
themfelves,  which  living  with  me  feveral 
Months,  I  had  fufficicnt  time  and  Oppor-s 
tunity  to  examine  and  confider  them.  Andr 
*s  there  feems  fome  little  Difference  be- 
tween thofe  in  my  keeping,  and  what  Mr* 
Tremtley  defcribes,  they  may  poflibly  be  of 
another  Species,  tho*  of  the  fame  Genus. 

This 
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This  is  one  of  the  many  Kinds  of  Water 
Animals  which  live  as  it  were  in  Societies  ; 
of  which  fome  Sorts  hang  together  in  Clus- 
ters, but  can  detach  thetnfelves  at  Pleafure  j 
whilft  others  again  are  fo  intimately  joyned 
and  connected  together,  that  no  one  feema 
capable  of  moving  or  changing  Place  with-* 
out  affecting  the  Qujet  andSitUation  of  all 
the  reft.  But  this  Creature  forms  as  it  were 
Bn  intermediate  Gradation  between  theother 
two,  dwelling  in  the  fame  general  Habitati- 
on with  others  of  its  own  Species,  from 
whence  it  cannot  intirely  feparate  itfelf;  and 
yet  therein  it  appears  perfectly  at  Liberty  to 
exert  its  own  voluntary  Motions,  and  can 
either  retire  into  the  common  Receptacle, 
or  pufh  itfelf  out  from  thence  and  expand 
its  curious  Members,  without  interfering 
with  or  difturbing  its  Companions. 

They  dwell  together,  from  the  Number 
often  to  fifteen,  (feldom  exceeding  the  lat- 
ter or  falling  fliort  of  the  former  Number) 
in  a  filmy  Kind  of  mucilagenous  or  gelati- 
nous Cafe ;  which  out  of  the  Water  has  no 
determined  Form,  appearing  like  a  little 
Lump  of  Slime,  but  when  expanded  therein, 
refembles  nearly  the  Figure  of  a  Bell  with 
the  Mouth  upwards  ;  and  is  ufually  about 
the  Length  of  half  an  Inch,  and  one  Quar- 
ter of  an  Inch  in  Breadth  or  Diameter.  This 
Cafe  being  very  tranfparent,  all  the  Motions 
of  its  Inhabitants  may  be  discerned  through 
X  2  it 
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it  diftin&ly.  It  feems  divided,  internally, 
into  feveral  Apartments,  or  rather  to  contain 
feveral  fmaller  Sacculiy  each  of  which  in- 
clofes  one  of  thefe  Animals.  The  Openings 
at  the  Tops  of  thefe  Sacculi  are  but  juft  fuffi- 
cient  to  admit  theCreature'sHead,  and  a  very 
finall  Part  of  its  Body,  to  be  thruft  out  be- 
yond them,  the  reft  remaining  always  in  the 
Cafe.  The  Animal  can  however  when  it 
pleafes  draw  itfelf  intirely  down  within  the 
Cafe,  which  is  an  Afylum  to  fecure  it  from 
its  Enemies,  (for  'tis  not  unlikely  many  of 
the  larger  aquatic  Infefts  prey  upon  it)  and 
a  fafe  and  agreeable  Retirement  wherein  to 
perform  the  Functions  of  Digeftion,  Sleep, 
and  the  other  necefTary  Calls  of  Nature.This 
Cafe  it  can,  I  fay,  retire  into  at  Pleafure;  and 
it  never  fails  to  do  fo  when  any  fudden  Mo- 
tion of  the  Water,  or  of  the  VeiTel  it  is  in 
difturbs  it  :  as  alfo  when  it  has  feized  with 
its  Arms  any  of  the  minute  Infefts  which 
ferve  for  its  Food. 

The  Arms  are  fet  round  the  Head  to  the 
Number  of  forty,  having  each  the  Figure 
of  a  long  f,  one  of  whofe  hooked  Ends  is 
faftened  to  the  Head  \  and  all  together  whea 
expanded  compofe  a  Figure  fomewhat  of  a 
Hcrfc-Shoe  fhape,  convex  on  the  Side  next 
the  Body,  but  gradually  opening  and  turn- 
ing outwards, (fee Jig.  19  and  20.  Plate  XII.) 
fo  as  to  leave  a  considerable  Area  within  the 
outer  Extremities  of  the  Arms.   And  when 

thus 
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thus  extended,  by  giving  them  a  vibrating 
Motion,  the  Creature  can  produce  a  Current 
in  the  Water,  which  brings  the  Animalcu- 
les, or  whatever  other  minute  Bodies  are  not 
beyond  the  Sphere  of  its  Action,  with  great 
Velocity  to  its  Mouth,  whofe  Situation  is  be- 
tween the  Arms :  where  they  are  taken  in, 
if  liked,  or  elfe  by  a  contrary  Current,' 
which  the  Creature  can  excite,  they  are  car- 
ried away  again  :  whilft  at  the  fame  time 
other  minute  Animalcules  or  Subftances, 
that  by  lying  without  fide  the  Inclofure 
made  by  the  Arms  are  lefs  fubjedt  to  the 
Force  of  the  Stream,  are  frequently  feized 
by  them  :  for  their  Senfe  of  Feeling  is  fo 
exquifite,  that  on  being  touched  ever  fo 
flightly  by  any  fuch  little  Body,  it  is  caught 
immediately  and  conveyed  to  the  Mouth. 
However,  one  may  obferve  the  Creature  is 
fometimes  difappdinted  in  its  Acquifition; 
for  after  drawing  down  one  of  the  Arms 
luddenly  inwards  towards  the  Mouth,  it 
may  be  perceived  flowly  extending  itfclf  a- 
gain,  without  the  Creature's  retiring  into  its 
Cafe  ;  which  it  fails  not  to  do  on  meeting 
with  any  thing  worth  the  while. 

The  Food  is  conveyed  immediately  from 
the  Mouth  or  Opening  between  the  Arms, 
through  a  very  narrow  Neck,  Into  a  Paifage 
feemingly  correfpondent  to  the  Oefophagus 
in  Land  Animals ;  down  which  it  panes  into 
the  Stomach,  where  it  remains  for  fome 
X  3  Tivw-, 
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Tinic,  and  then  is  voided  upwards,  in  fmall 
round  Pellets,  (which  at  firft  J  imagined  to 
be  its  Eggs)  through  a  Gut,  whofe  Exit  is 
near  the  Neck,  where  it  was  firft  taken  int 
The  Body  of  this  Animal  confifts  of  three 
Parts  orPivifions,  in  the  uppcrmoft  whereof 
til  the  aforementioned  Jnteftines  are  con- 
tained, though  they  are  not  to  oe  diftinguifh-* 
cd  when  the  Creature  is  hungry  5  but  after 
it  has  eaten  they  become  diftended  and  o« 
pake,  and  may  very  plainly  be  difcovered. 
The  other  two  Divifions  (the  lowermoft  of 
which  I  take  to  be  fixed  to  the  Bell  or  out- 
ward Cafe)  feem  of  no  dther  Service  than  to 
;ive  the  Creature  Power  of  Contraction  and 
Jxtenfion, 
The  Arms  feern  not  able  like  thofe  of 
the  common  Polype  to  contrail  or  (horten 
themfelves  ;  but  inftead  thereof,  when  the 
Animal    retires   into   his  Cafe,    they    are 
brought  together  in  a  clofe  and  curious 
Order,  fo  as  eafily  to  be  drawn  in.     Their 
general  Figure  when  expanded  is  that  of  a 
Cup,  whofe  Bafe  and  Top  are  of  an  Horfe* 
Shoe  Form  ;   but  they  prefent  fbmetimes  a 
very  different  Appearance,  by  feparating  in-* 
to  four  Parts,  and   ranging  themfelves  in 
fuch  Sort  as  to  reprefent  four  feparate  Plumes 
of  Feathers.  ---fee  Jig,  22 1 

I  could  never  difcover  any  Eyes  they 
have,  and  yet  find  fome  Reafon  to  believ<? 
they  fee :  for  on  being  fet  in  the  Light  of  the 

Sun, 
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Sun,or  a  Candle,  or  brought  out  of  the  Dark 
into  the  Day-light,  though  contracted  before 
mid  retired  into  the  Bell,  (as  indeed  they  ge- 
nerally are  when  in  theDark)theyconftant- 
ly  extend  their  Arms  for  Prey,  and  lhew 
evident  Signs  of  being  plcafed. 

Beftdes  the  particular  and  feparate  Motion 
each  of  thefe  Creatures  is  able  to  exert  with- 
in its  own  Cafe  and  independent  of  the  reft, 
the  whole  Colony  has  together  a  Power  of  al- 
tering the  Pofition,  or  even  of  removing 
from  one  Place  to  another  the  Bell  or  com- 
mon Habitation  of  them  all.  Hence  this 
Bell  is  feen  fometimes  ftanding  perfectly  up- 
right, (as^.  1 5  and  \y.)  fometimes  bending 
the  upper  Part  downwards  (as_/Sg-.  16.) 

It  has  been  mentioned  already,  that  be- 
tween ten  and  fifteen  of  thefe  Animals  dwell 
together,  as  it  were  a  little  Community,  in 
one  Bell-like  Cafe  or  common  Habitation  : 
but  their  Number  increasing,  this  Bell  may 
be  obferved  to  fplit  gradually,  beginning 
from  about  the  Middle  of  the  upper  or  an- 
terior Extremity,  and  proceeding  downward 
towards  the  Bottom,  till  they  feparate  at 
jaft  intirely,  and  form  two  compleat  Colo- 
nies, independent  of  each  other  ;  one  of 
which  fometimes  removes  itfelf  to  another 
Part  of  the  Veffcl.  The  Manner  how  the 
fingle  Animals  propagate  I  have  never  been 
able  perfectly  to  difcover,  though  there  is 
fome  Reafon  to  conjecture  it  may  be  by  the 
X  4  Meant 
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Means  oPEggs  ;  as  fmall  opake  Bodies  of  a 
conftant  and  determinate  Figure  arc  Jbme-r 
times  feen  lying  in  their  Bells :  and  unlefs 
they  are  Eggs  I  know  not  what  to  make  of 
them.  Their  Shape  is  nearly  that  of  a 
Weaver's  Shuttle,  being  compofed  of  two 
circular  Arcs,  whofe  concave  Parts  are  to- 
wards each  other.  The  Breadth  is  about 
two  Thirds  of  the  Length,  and  in  the  Mid- 
dle of  each  a  circular  Spot  appears  more 
opake  than  the  reft,  which  poffibly  may  be 
the  Embrio,  But  as  I  never  faw  any  of 
them  come  to  Perfection,  I  can  make  no  far- 
ther Judgment  of  them  than  what  their  Sir 
tuation  and  Form  fuggefts,  They  are  re-r 
prefented^.  15,  a. 

The  Bells,  or  Colonies  of  thefe-  Animals, 
are  to  be  found  adhering  to  the  large  Leaves 
of  Duckweed  and  other  Water  Plants  ;  and 
may  ^eafieft  be  difcovered,  by  letting  a  Quant- 
ity of  Water,  with  Duckweed  in  it,  ftand 
quietly  for  three  or  four  Hours  in  Glafs 
Veffels,  in  fome  Window,  or  other  Place 
where  a  ftrong  Light  comes :  for  then,  if  any 
fire  about  the  Duckweed,  they  will  be  found, 
on  careful  Infpe&ion,  extending  themfelves 
out  of  their  Cafes,  fpreading  their  Plumes, 
and  making  an  elegant  Appearance. 

They  are  extremely  tender,  and  require 
no  little  Care  to  preferve  them  :  their  moft 
general  Diforder  is  a  Kind  of  Slime  or  ra- 
ther Mouldincfs,  which  will  fometimes  en^ 

velopc 
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velope  them  in  fuch  a  Manner  as  to  prove 
mortal.  The  beft  Way  of  curing  this  is, 
by  gently  pouring  a  largeQuantity  of  Water 
(perhaps  two  or  three  Quarts)  into  the 
Veflel  where  they  are  kept,  and  letting  it 
run  off  flowly:  by  which  Means  the  Sliminefs 
will  gradually  be  loofened  and  carried  away 
with  the  Water. 

As  to  Food,  if  frefh  Water  be  given  them 
daily,  they  will  find  fufficient  for  themfelves; 
and  it  is  dangerous  to  try  any  other  Way 
of  feeding  them,  for  the  finalleft  Worms,  or 
other  vhible  Infedtsone  can  think  of  giving 
them,  will  tear  their  delicate  Frame  inPieces. 

Fig.  15.  reprefents  one  compleat  Colony 
or  Bell,  llanding  erect,  with  all  the  Anw 
mals  out  of  their  Cafes,  and  their  Arms  ex- 
tended for  Prey  ;  exhibiting  all  together  a 
very  pfetty  Appearance.  Here  a  mews  the  . 
opake  Bodies  fuppofed  to  be  Eggs. 

Fig.  16.  Ihews  all  the  Creatures  with- 
drawn into  their  Cells,  and  the  End  of  the 
Bell  inclining  downwards. 

Fig.  1 7.  the  Bell  eredt,  with  only  one 
of  the  Animals  coming  out,  in  order  to  fhew 
its  connection  with  the  Bell. 

Fig.   18.  reprefents   a  Colony  dividing. 

Fig.  .19.  one  compleat  Animal,  greatly 
magnified,  to  fhew  its  feveral  Parts  more 
diftinftly.     Viz. 

a-,  the  Horfe-Shoe-figured  Head. 
b,  b,  the  Arms  feen  from  one  Side. 
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c,  the  narrow  Neck. 

*/,  the  Oefophagus. 

ey  the  Stomach. 

yi  the  Gut  or  laft  Inteftine*  through 
which  the  Food  paffes,  after  being  digefted 
in  the'  Stomach. 

g,  the  Anus,  where  the  Fasces  arc  dis- 
charged in  little  Pellets. 

by  /,  that  Part  of  the  Bell  which  fur- 
rounds  the  Body  of  the  Animal,  and  clofes 
upon  it  when  it  retires  down. 

Fig.  20 1  Thq  Head  and  Arms  fcen  in 
Front. 

Fig.  2 1 .  The  Head  and  Arms  clofing  to* 
gether,  and  difpofing  themfelves  in  order  to 
be  drawn  down  into  the  Bell. 

Fig.  22.  The  Arms  arranged  in  a  Fea# 
ther-^like  Appearance. 

CHAP,    XI. 
<B>e    SATYR, 

I  Frequently  have  tajcen  notice,  in  feveral 
Irifufions  of  Vegetables,  of  a  little  cr uf- 
taceous  Animaltule,  whofe  Pidture  is  given 
fig.  25th.  of  this  fame  Plate  XII.  The  Shell 
of  this  Creature  is  fo  exceedingly  tranfpa- 
rent,  that  unlefs  great  Attention  be  given 
it  cannot  be  difcerned  at  all.  It  feems  to 
co  wr  the  Back  only  of  the  Animal ;  its  BeU 
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\y,  and  under  Parts,  appearing  to  have  no 
Shell.  The  Middle  of  the  Body,  containing 
the  Bowels,  (whofe  periftaltic  Motion  may 
be  difcerned)  is  fomewhat  opake,  and  in 
the  Shape  of  a  Bottle  with  the  Mouth  down- 
wards ;  the  Sides  are  tranfparent,  and  (hew 
many  Veflels  running  through  them.  Four 
kegs,  or  Fins,  divided  near  half  their  Length, 
and  ferving  either  to  walk  or  fwim,  uTue 
from  the  opake  Part,  and  reach  beyond  the 
Edges  of  the  Shell  :  and  two  thicker  and 
ihorter  Limbs,  pointing  directly  forwards, 
each  of  them  armed  with  a  fliarp  Claw,  are 
placed  at  the  Head-End,  and  probably  are 
the  Instruments  wherewith  it  takes  its  Prey, 
On  «ach  Side  of  the  narrow  Part  of  the 
opake  Body,  at  fome  little  Diftance  there- 
from, one  fees  a  round  black  Spot,  the  ufe 
whereof  I  dont  pretend  to  guefs.->— This  Ani- 
mal is  briik  and  vigorous,  fwimming  fome- 
times  with  great  Swiftnefs  through  the  Wa- 
ter, at  other  Times  it  creeps  along  at  the 
Bottom  of  the  Drop,  and  now  and  then  fkips 
pimbly  like  a  Flea.  It  often  ihews  itfelf  in 
Profil,  as  reprefented  fig.  23. 

Monfieur  Joblot  (whofe  Imagination  has 
frequently  exaggerated  the  Figures  of  Anir- 
malcules  to  be  found  in  Water, )  tells  us,  that 
he  once  difcovered,  in  an  Infulion  of  the 
Anemony,  an  Animalcule  having  on  its  Back 
aMafk  or  exact  Reprefentation  of  a  Satyr 'b 
fittfe  j  and  he  gives  a  Picture  fuiiable  to  that 
idt.1. 
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Idea.  But,  making  a  confiderable  allowance 
for  the  Fruitfulnefs  of  his  or  his  Painter's 
Fancy,  I  think  it  not  unlikely,  that  the  Sub- 
ject we  are  treating  of  might  have  been  the 
little  Animal  he  faw  :  for  the  two  black 
Spots,  with  the  Part  of  the  Bowels  that  comes 
between  them,  have  fome  Refemblance  of 
a  Nofe  and  Eyes  ;  the  two  Points,  which 
terminate  the  Shell  at  the  Tail-End,  appear 
fomething  like  a  piqued  Beiard ;  the  Dis- 
tance between  may  pafs  fqr  a  Mouth,  and 
the  Whole  put  together,  might  by  a  true 
Lover  of  the  Wonderful,  be  worked  up  to 
the  extravagant  Likenefs  of  a  Satyrs  Face.— 
But  this  is  mentioned  only  by  the  by,  and 
2s  a  Reafon  why  I  give  it  the  Name  of  Sa*» 
tyr. 


CHAP.     XII. 

Three  aquatic  Animals  defcribed, 

TOWARDS  the  End  of  September,  in 
the  Year  1743,  fome  Water  taken 
from  a  Ditch  at  Tooting  in  Surry,  (wherein 
many  Polypes  of  an  exceeding  fmall  Kind 
had  been  difcovered,  by  my  worthy,  inqui- 
fitive,  and  obliging  Friend  the  Rev.  Dr.  Hend- 
ry Miles,  F.  R.  S.)  was  fent  to  me  in  a  Phial, 
in  order  to  be  examined.  And  whilft.I  was 
viewing  the  Polypes  with  the  Microfcope,  I 

had 
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had  the  Pleafure  of  finding  three  different 
minute  aquatic  Animals,  which  I  had  never 
before  observed. 

The  firft  of  thefe  feemed  to  the  naked  Eye 
like  a  very  fmall  and  ilender  Worm,  of  a- 
bout  one  Third  of  an  Inch  in  Length  :  but 
the  Microfcope  foon  mewed  its  real  Form 
and  the  Singularity  of  its  feveral  Parts,  in 
,  the  Manner  they  are  represented  Plate  XII. 

M-  24- 

From  the  Fore-part  of  the  Head  of  this 
Animal  a  long  Prchofcis,  Horn,  or  Snout  was 
extended,  moving  itfelf  every  Way  with 
great  Readinefs,  and  ifluing  from  that  Part 
of  the  Head  where  the  Mouth  mould  be  i 
which  anterior  Part  changed  its  Appear- 
ance according  to  the  Motions  of  the  Instru- 
ment, fometimesexten  dingitfelf  and  becom- 
ing more  (lender,  and  at  other  times  Shorten- 
ing itfelf  and  growing  thicker.  About  the 
Head  it  had  fomewhat  of  a  yellowifh  Colour, 
but  all  the  reft  of  it  was  throughout  per- 
fectly colourlefs"and  tranfparent,  except  the 
Inteftines,  which  were  considerably  opake, 
and  difpofedas  in  the  Picture.  In  them  al- 
fo  a  periftaltic  or  internal  Motion  was  dif- 
tinctly  vifible.  Along  its  Sides  were  feveral 
Papilla  with  long  Hairs  growing  from  them: 
its  Tail  ended  very  bluntly  :  it  had  two,black 
Eyes,  and  was  extremely  nimble. 

I  found  only  this  fingle  Animal,  of  its 

Kind,  from  which  I  drew  up  the  above  Re- 

.  2  marks 
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marks  at  the  Time  of  viewing  it,  when  it* 
Figure  was  likewife  carefully  taken  ;  but 
foon  after  I  had  the  Favour  of  a  better  Ac- 
count in  a  Letter  from  Dr«  Miles,  who  had 
Plenty  of  them  under  his  Infpe&ion  :  knd 
this  I  (hall  lay  before  the  Reader  in  the 
Dodlor's  own  Words. 

"  TheWorm  found  in  the  Water  in  which 
€<  I  met  with  the  Polypes  in  this  Neighbour- 
<c  hood  is  of  various  Sizes,  from  about  **0  of  an 
c<  Inch  to  half  an  Inch,  and  about  the  Thick- 
<c  nefs  of  the  Worms  we  feed  the  Polypes 
%i  with.  It  is  tranfparent,  excepting  in  the 
€<  Middle  where  the  Gut  runs,  which  the 
€<  Faeces  make  look  of  a  dirty  colour,  but  it 
«c  has  no  Rednefs  as  the  Worms  have,  and 
<c  for  that  reafon  might  be  reckoned  a- 
€C  mongft  the  Infedts  which  fomc  have 
"  erroneoufly  called  exanguious,  fince  our 
*'  Eyes,  affifted  by  Glafles,  fhew  them  to 

*  have  Blood  :  as  I  fhall  prefently  tell  you 
"  this  has* 

"  The  Form  of  it  ( when  magnified  I 
mean)  refemblcs  in  many  Particulars  fome 
of  our  Catterpillars  that  feed  on  Vegeta- 
bles. It  is  infe&ed  as  they  are,  and  it  is 
hairy :  here  and  there  a  little  Tuft  of 
Hairs,  and  in  other  Places  a  fingle  Hair 
regularly  growing  out  of  the  Sides,  as  I 
have  attempted  to  reprefent  in  the  Fi- 
gure.    I  faw  the  periftaltic  Motion  of 

*  the  Gut,  and  once  faw  it  exclude  Faeces, 
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*  three  or  fburCluftcrs  together,  which  re- 
**  fembled  exadtly  thofe  of  our  common 

Catterpillars,  or  of  the  Silk-worm  Carter- 
pillar*  But  the  moft  remarkable  thing 
"  in  this  Creature  is  a  Kind  oiHorn  or  Feeler 
n  which  it  feems  to  carry  in  its  Mouth,  and 
may  be  jufi  feen  by  the  naked  Eye  if 
your  Water  be  clear.  'Tis  in  the  larger 
u  ones  about  XA0  Inch  long.  This  (I  know 
"  not  what  to  call  it)  it  waves  to  and  again 
"  as  it  moves  in  the  Water,  or  when  it 
<c  creeps  up  the  Side  of  the  Glafs  ;  which 
"  it  does  fomewhat  like  a  young  Leech,  but. 
"  without  contracting  its  Body  fo  much,  and 
"  rather  in  theManner  that  Catterpillars  do, 
<c  I  have  not  been  able  to  learn,  though 
"  I  have  viewed  it  a  long  Time  together, 
<c  whether  it  gets  any  Food  with  this  Horn, 
"  nor  can  I  find  whether  it  be  hollow  :  but 
"  I  am  certain  'tis   not  pointed,  but  rather 

*  blunt :  nor  have  I  ever  feen  it  contracted 
"  any  thing  confiderably.— I  muft  not  omit 
"  to  tell  you,  that  'tis  a  very  tender  Crea- 
"  ture  $  for  in  taking  up  the  firfl  I  viewed 
€C  with  a  Quill,  as  we  do  the  Polypes,  by  the 
cc  Side  of  the  Glafs,  I  injured  ft  fo  much, 
€€  that  k  was  nearly  cut  in  two,  and  it& 
"  Horn  came  off,  after  it  had  been  a  little. 

while  in  the  Drop  of  Water  upon  the 
Slip  of  Glafs.  1  wras  glad  of  this  laft  Ac- 
"  cident,  as  it  gave  me  an  Opportunity  of 
*'  obferving  the  Horn  or  Feeler  in  a  better 

*c  Manner 
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u  Manner  than  I  could  otherwifehavc  done  i 
for  hereby  it  appeared  tome  to  have  grown 
into  the  Fore-part  of  the  Head  or  Mouth, 
and  to  have  been  placed  (as  fome  Bones 
are)  in  a  Socket,  the  End  next  the  Head 
<c  feeming  claviculated  or  clubbed,  and  con- 
**  fiderably  bigger  than  the  other  :  the  Head 
"  alfo  in  the  Place  where  this  Horn  had 
"  been  infcrted  was  left  with  a  Hollow  fui- 
"  table  to  fuch  Articulation.     I  am  doubt- 
cc  ful  whether  the  Creature  can  contradt  this 
cc  Horn  or  not,  nor  can  I  tell  whether  there 
u  be  any  Communication  between  it  and 
"  the  Entrails.      I  took  Notice  that  in  or- 
41  der  to  wave  it  about  confiderably  it  con- 
<c  tra&ed  its  Head  a  little,  as  if  to  hold  it 
"  fafter  and  have  more  command  of  it  :  and 
<c  indeed  the  Head  refembles  a  Sort  of  For- 
cc  ceps  grafping  this   Feeler  at  the   thick 
"  End. 

<c  The  faid  Horn  or  Feeler  has  no- 
thing remarkable  in  its  Texture,  but  ap- 
pears fmooth  and  tranfparent,  without 
any  of  the  Afperities  that  we  find  on  the 
Arms  of  the  Polype.  I  fhall  only  .  add, 
that  the  Gut  runs  vifible  from  the  Head 
to  about  %\  of  an  Inch  of  the  Tail,  where 
cc  it  ends  infenfibly,  for  without  a  good 
<f  'Magnifier  you  cannot  difcern  its  .End,  but 
"  it  feems  to  be  refolved  into  the  Body  o£ 
"-  the  Worm.  The  Tip  of  the  Tail  is  very 
tranfparent>  and  there  I  faw  with  great 

Delight 


c< 

<£ 
CC 
<C 
CC 

cc 


utunuaiuii)  mm  mere    l   law 

cc 


Aquatic  Animals.  321' 

«  Delight  the  Circulation  of  the  Blood  in 
"  the  Middle,  running  to  the  Gut,  as  it 
"  feemed,  and  lofing  itielf  thereat,  by  reafoa 
"  of  its  Opacity.  —  Qyarenda.  What  is 
"  the  Ufe  of  this  Horn  or  Feeler  i  What 
"  Food  does  the  Creature  eat  ?  One  would 
"  think  nothing  taken  in  by  the  Horn,  if  it 
"  be  hollow,  becaufe  the  Faeces  are  fo  grofs : 
"  if  not,  how  does  it  take  its  Food  ?  And 
"  what  is  it  in  its  mature  State  ? 

The  fecond  Sort  of  Animal  I  difcovered 
in  this  Water  was  about  a  Line  in  Length, 
having  a  large  Head,  with  two  black  Eyes  in 
Sockets  confiderably  projecting,  and  pretty 
long  Antenna.  Its  Head,  Body  and  Tail, 
were  divided  like  thofe  of  the  Bee  or  Wafp 
Kind  :  from  the  End  of  the  Tail  iifued  three 
long  Branches  befet  withHairs,  and  each  ap- 
peared fomewhat  like  the  Stem  of  a  Pea- 
cock's Feather  :  they  could  feparate  more 
or  lefs,  be  brought  together,  or  move  in  any 
Direction  that  fuited  the  Conveniency  of  the 
Creature.  It  had  fix  Legs,  which  ferved 
either  to  fwim  or  creep,  with  Claws  at  the 
End  of  each.  The  Head,  Body  and  Tail 
were  covered  all  over  with  a  Sort  of  Hair 
or  Down,  and  under  the  Tail  were  a  Couple 
of  moving  Parts  like  Fins,  wherewith  it 
feemed  to  guide  its  Courfe  in  fwimming.  It 
was  extremely  agile. 

Plate  XIV.  N°  7.  A.  reprefents  this 
Animal  as  viewed  by  the  Microfcope. 

Y  The 
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.  The  Tail  Part  more  enlarged,  with  its 
under  Side  turned  upwards  to  flbtew  the  Fins, 
and  its  three  Branches  difplayed,  is  (hewn  at 
the  Letter  B. 

The  third  Sort  of  Animal,  whofe  Figure 
may  he  feen  in  the  fame  Plate  at  M,  had  an 
odd  Head,  flattifh  before,  without  any  Ap- 
pearance of  Eyes :  a  Body  fomewhat  opake, 
and  a  Tail  that  could  divide  occafionally. 
From  about  the  Middle  of  the  Body  a  very 
thin  Membrane  was  extended,  on  each  Side, 
as  low  as  the  upper  Part  of  the  Cleft  in  the 
Tail  5  this  was  moveable,  very  tranfparent, 
and  ferved  as  a  Fin  in  fwimming.  It  was 
very  minute,  and  fwam  along  with  a  direft 

{>rogreffive  Motion,  very  fmooth  and  regu- 
ar,  but  not  fail.  Sometimes  it  would  change 
its  Figure,  and  appear  fomewhat  crooked  and 
triangular,  in  the  Manner  ihewn  at  N. 


*-*. 


CHAP.    XIII. 

The  Globe  Animal. 

IN  the  Month  of  July  1745,  three  Phialg 
full  of  Water  were  fent  to  me  from 
Tarmouth^  by  Mr.  Jofepb  Greenkafe>  having 
in  them  feveral  Kinds  of  Animalcules  un- 
known to  me  before.  Some  of  the  larger 
Kinds  died  in  their  Paflage,  occafioned  I 
fuppofe  by  the  Jolts  they  received,  and  a 

,  Deficiency 
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Deficiency  of  Air  j  the  Phials  being  corked 
clofe,  and  too  full  of  .Water  to  leave  them 
Air  enough  for  Refpiration.  One  kind,  how- 
ever, fufrered  very  little,  but  when  examin- 
ed by  the  Microfcope  was  perfectly  alive 
and  vigorous,  and  fi)  numerous  in  one  of 
the  Phials,  that  the  Water  might  be  perceiv- 
ed to  fwarm  with  them,  though  their  Size 
was  much  too  fmall  for  the  naked  Eye  to 
diifcinguim  otherwife  than  as  moving  Points. 
They  all  died  with  me  in  two  or  three  Days, 
but  in  thatTime  I  had  Opportunities  enough 
to  examine  them,  very  carefully,  and  take  a 
Drawing  of  them.  My  Friend  Mr.  Arderon 
of  Norwich  fent  me  alio,  towards  the  End  of 
the  fame  Summer,  fome  little  Account  with 
aDrawing  of  thefameAnimalcule,  of  which 
he  had  accidentally  difcovered  a  tingle  one 
in  a  Drop  of  Water. 

Fig.  27.  reprefents  this  very  lingular  mi- 
nute Water  Animal,  as  it  is  feen  before  the 
Microfcope.  Its  Form  feems  exactly  globu- 
lar, having  no  Appearance  of  either  Head, 
Tail,  or  Fins.  It  moves  in  all  Directions, 
forwards  or  backwards,  up  or  down,  either 
rolling  over  and  over  like  a  Bowl,  fpinning 
horizontally  like  a  Top,  or  gliding  along 
fmoothly  without  turning  itfelf  at  all.  Some- 
times its  Motions  are  flow,  at  other  Times 
very  fwift :  and  when  it  pleafes,  it  can  turn 
round  (as  it  were  upon  an  Axis)  very  nimbly, 
without  removing  out  of  its  Place.  Its 
Y  2  whole 


324   Eggs  °f  the  ftnall  FreJh-fPafer  Snail, 

whole  Body  is  tranfparent,  except  whert 
the  circular  black  Spots  are  fhewn  in  the 
Pidture  ;  of  which  Spots  fome  had  fix  or 
feven,  fome  one,  two,  three,  four  or  five,  and 
others  none  at  all.     Thefe  probably  are  its 
Eggs  or  young  ones  j  but  the  fhort  Time 
they  were  with  me,  prevented  my  coming 
to  a  Certainty  as  to  this  Particular.    The 
Surface  of  the  whole  Body  appeared  in  fome 
as  if  all  over  dotted  with  little  Points,  and 
in  others  as  if  granulated  like  Shagreen  :  but 
their   more  general  Appearance  was,  as  if 
befet  thinly  round  with  fhort  moveable  Hairs 
or  Briftles  ;  and  'tis  not  improbable  all  their 
Motions  may  be  produced  by  fome  fuch  In- 
ftruments,  performing  the  Office  of  Fins. 


CHAP.    XIV. 

Eggs  of  the  f mall  Frejh-Water  Snail>  and 
Animalcules  adhering  to  them. 

THE  Group  of  Figures,  Plate  XIII. 
N°  1.  A.  reprefents  the  magnified 
Appearance  of  a  Congeries  of  the  Spawn  or 
Eggs  laid  by  a  Water  Sftail :  which  Con- 
geries of  Eggs,  as  feen  by  the  naked  Eye,  is 
fhewn  at  the  Letter  B. 

The  Parent  Snail  is  exhibited  of  its  natural 
JBignefsC  1 5  its  Back  upwards  toward  theEye, 

and 
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aji4  its  Body  extended  beyond  the  Shell,  in 
the  Attion  of  creeping  from  Place  to  Place. 

The  fame  Snail  is  turned  upon  its  Back 
C  2  ;  that  the  trut  Form  and  Opening  of 
the  Shell  may  the.  better  be  underftood. 

I  have  frequently  kept  Numbers  of  thefe 
Snails,  for  many  Months  together,  in  a  large 
Glafs  Jar,  with'  Polypes  and  other  Water 
Animals  :  and  'tis  very  common  for  them  to 
fatten  their  Spawn,  in  little  MafTes,  againft 
the  Sides  of  the  Glafs,  where  the  Eggs 
hatch  in  about  three  Weeks  or  a  Month's 
Time. 

The  Spawn,  when  firft  depofitpd,  ap- 
pears to  the  naked  Eye  like  a  tranfparent 
Jelly  ;  but  if  examined  by  the  Microfcope, 
one  fees  in  it  Numbers  of  fmall  and  ex^ 
ceedingly  pellucid  oval  Bodies,  at  little  Dif- 
tances  from  one  another,  inveloped  in  a  ge- 
latinous Subftance ;  having  each  of  them 
towards  one  of  its  Extremities  a  very  mi- 
nute dark  Speck^  wherein,  if  carefully  exa- 
mined by  the  greateft  Magnifier,  zPulfation 
may  be  difcerned. 

This  Speck  will  be  found  to  grow  larger 
from  Day  to  Day,  and  to  become  a  perfed: 
Snail,  with  its  Shell  compleat,  feveral  Days 
before  it  bur  ft  s  through  its  Integuments. 
When  theEggs  are  about  aWeekold,theJEw- 
brio  Snail  may  be  difcerned  in  its  true  Shape* 
turning  itfelf  very  frequently  within  the 
fine  Fluid  in  which  it  lies :  an4  the  Heart  is 

Y  3     •  th$v 
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then  a  moft  agreeable  and  amazing  Spe<5ta- 
cle,  (hewing  itfelf  very  diftin&ly,  and  re- 
fembling  a  htde  oblong  Bladder,  much  lefs 
at  one  End  than  the  other :  the  Sulfation 
proceeds  under  the  Eye  with  great  Exadtnefs 
and  Regularity,  and  the  Syftole  and  Diaftole 
of  this  V.eflel  are  nearly  equal  to  thole  of 
the  h^mah  Heart,  fomewhat  more  than  Six- 
ty Futfations  being  performed  in  a' Minute, 
as  ^"bave  found,  by  feyerkl  Trials,  keeping 
myTiijger  at  the  fame  Time  on  my  own 
Pulfe,   which  ufually   beats  two  or  three 
Strokes  more.     The  Heart  is  large  in  Pro- 
portion, and  may  be  always  feen,  until  the 
Animal  increafing  in  Bulk  and  becoming 
confequently  more  opake,  in  fome  Pofitions 
it  hardly  can  be  perceived  :  but  as  the  Ani- 
mal frequently  turns  itfelf  within  the  Egg, 
a  little  Patience  will  bring  the  Heart  in  full 
View  again :  and  that  as  long  as  the  Embrio 
continues  within  the  Egg.  JNay,  even  after 
it  is  hatched,  the  Heart  may*  be  difcovered 
for  fome  Days   through    the    tranfparent 
Shell  f. 

"The  general  Plan  of  Nature,  is'fo  uniform, 
in  the  Production  of  living  Animals,  though 
with  fome  little  Variations  as  to  the  Man- 
ner of  its  Execution,  that  from,  what  we  are 
able  to  difcover  in  the  very  tranfparent  Eggs 

of 

f  The  fame  Progreflion  I  have  been  defcribing,  -was  ob- 
ferved  at  Norwich,  by  Mr.  Ardent,  in'  the  Cornu  Ammonis 
River  Snail, 
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of  this  little  Creature,  fome  reafonable  Con- 
jecture may  be  formed  of  whit  happens  in 
thofe  of  much  laf-jjer  Kinds. 

According  to  th<J  ufuil  Order  of  Nature, 
every  Bmbrto  of  ah  Aniirial  is  lodged  for  ft 
Time  within  the  tttehis  of  the  Parent,  in- 
clofed  in  a  Cafe  or  Egg,  whole  outer  Coat  1ft 
either  hard  and  {hefty,  or  tough  and  mem- 
branaceous, affording  a  proper  Bed  and  Co- 
vering to  preferve  it  from  external  Injury. 

In  Animals  that  are  oviparous,  this. Egg 
is  excluded  out  of  the  Body  of  die  Parent, 
fome  confiderable  Time  before  the  Embrio 
has  attained  a  Size  and  Strength  fufficient  to 
endure  being  expofed  to  the  open  Air  with-:. 
out  Prejudice  :  during  which  Time,  it  takes 
in  Nourifhment,  and  its  Limbs  acquire  a 
continual  Growth,  'from  proper  Juices  in 
which  it  floats,  and  wherewith  the  Egg  is ' 
replete.  For  the  Egg,  between  the  Time  of 
its  being  laid,  arid  tfiat  of  its  hatching,  can 
receive  no  other  Benefit  from  the  Parent, 
than  what  the  tfatufa!  Heat  of  her  Body  can 
afford  it :  And  Experience  teaches  that  the 
like  Degree  of  Heat,  fupplyed  by  any  other 
Means,  with  the  fame  Conftancy,  will  be  of 
equal  Service  J. 

.  On  the'aifitnijy,  in  vfoiparouf  Animals, 
the  Egg  is  retained  in  the  Xfterus  of  the  Fa- 

Y  4  rent, 

\  In  Che  Eggs  of  numberlefs  Species,  which  fhrw  no  Con- 
cern for  them  after  they  are  once  laid,  no  more  Heat  at  a!f 
h  aecelfiuy,  than  what  U"  common  to  the  Air  or  Wa*r  ia 

wWd>  they  are  expofeck  - 
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rent,  till  the  Embrio  having  attained  a  ceiv 
tain  State  of  Maturity,  endures  Confinement 
no  longer,  burfts  open  the  Integument,  Cafe, 
or  Shell  that  ipclofed  it,  and  iffues  there*- 
with  from  the  Body  of  the  Parent :  until 
which  Time  the  Embrio  receives  its  Nourifh- 
ment  from  the  Blood  and  Juices  of  the  Pa- 
rent, which  are  conveyed  into  the  Body  of 
the  Embrio ,  by  certain  Veflels  of  the  Parent 
that,  inofculate  with  correfpondent  Veflels  of 
the  Embrio^  and  at  the   Birth  become  fepa- 
rated  therefrom. 

Hence  it  appears  probable,  that  the  origi- 
nal Principle  of  Life,  the  gradual  Expanfion 
and  unfolding  of  the  Members,  and  the 
Progreflion  towards  Maturity  and  Birth,  are 
nearly  the  fame,  whether  the  Embrio  be 
hatched  within  the  Body  or  without  the  Bo- 
dy of  its  Parent  j  which  feems  to  be  the 
chief  Difference  between  viviparous  and  ovi- 
parous Produ&ion,     But  to  proceed. 

For  fome  Days  after  the  Water  Snail  has 
laid  its  tranfparent  Egg,  the  Microfcopic 
Speck  of  Life,  wherein  the  tender  Limbs  and 
Rudiments  of  the  Animal  are  moft  wonder- 
fully folded  up  and  contained,  has  no  other 
Appearance  of  Life  than  only  a  languid 
Pu/Jation,  but  juft  difeernable  by  the  bell 
Glafles  and  the  moft  curious  Eye.  As  this . 
Speck  increafes  in  Bignefs,  it  exhibits,  gra- 
dually, the  Figure  of  a  minute  Snail,  and 
acquires  an  Ability  of  moving  itfelf  very  4 

flowly. 
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flowly.  After  this,  its  Size  and  Motion  be- 
comes every  Day  more  confpicuous,  its  fpi- 
ral  Revolutions  ihew  themfelves  more  dif- 
tinctly,  its  Form  becomes  more  perfect,  a 
Shell,  unconceivably  delicate,  is  produced 
over  its  tender  Body  :  it  now  occupies  a  con- 
siderable Part  of  the  Egg,  turns  itfelf  vigo- 
roufly,  and  even  creeps  within  it,  and  in  due 
Time  breaks  it,  and  iffues  forth. 

Tis  not  unlikely  this  is  Nature's  conftant 
and  regular  Courfe  in  the  Production  of  ail 
Creatures  that  are  oviparous ;  and  that  me 
proceeds  nearly  in  the  fame  Manner  to  pro- 
mote the  Growth  and  Birth  of  the  Embrio 
in  the  Human  Race,  as  well  as  in  all  other 
Creatures  that  we  term  viviparous,  feems  to 
me  no  lefs  probable: 

After  this  Digreffion,  which  I  was  infen- 
fibly  led  into,  I  return  to  take  notice,  that 
the  Eggs  which  the  Drawing  exhibits  were 
about  a  Fortnight  old }  at  which  Time  the 
young  Snails  were  of  fuch  Size,  in  Propor- 
tion to  the  whole  Room  contained  within 
the  Eggs,  as  thofe  marked  c,  c,  c,  may  pret- 
ty nearly  mew. 

The  other  aquatic  Animalcules  reprefent- 
ed  as  hanging  about  this  Parcel  of  Eggs,  are 
no  other  than  what  were  really  found  adher- 
ing to  it  when  it  was  viewed  by  the  Micro- 
fcope  :  and  they  were  exactly  iituated  as  in 
the  Picture,  which  was  taken  without  the 
leaft  Exaggeration.  Their  extreme  Minute- 
nefs 
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nefs  rendered  them  abfolutely  invifiblc  to  the 
Eye,  for  which  reafon  no  attempt  is  made  to 
fhewthem  at  the  Figure  B. 

A  little  Colony  of  Bell- Animals  appear  at 
d :  their  long  Tails  are  fattened  to  the  gelati- 
nous Subftance  wherein  the  Eggs  are  laid, 
theyftretch  themfelves  out,  and  play  vigo- 
roufly  in  the  Water ;  numberlefs  Fibrillag 
round  the  Mouth  of  each  Bell  agitating  the 
Water  to  a  confiderablc  Diftance. 

More  of  the  fame  Bell-Animals  are  feen 
at  ey  curling  their  Tails,  in  the  Manner  of  a 
Screw,  and  pulling  themfelves  back  with  a 
fudden  Jerk,  as  they  conftantly  do  when  dif- 
compofed  by  any  thing.  But  when  all  is 
quiet,  they  flowly  extend  again  in  the  Wa- 
ter, as  far  as  their  Tails  permit. Thefe 

Bell-Animals  are  found  very  frequently  ad- 
hering to  little  Bits  of  Stick,  Leaves,  Stones, 
or  other  Matters  that  have  lain  fome  Time  in 
ft  agn  ant  Water,  either  in  the  Ditches  abroad, 
or  in  GlafTeS  kept  in  the  Houfe  with  Infufions 
orV/ater- Animals :  and  their  Motions  are  ve- 
ry entertaining*.  Many  of  them -are  fome- 
tipies  feen  adhering  by  their  Tails  to  one  ano- 
ther. 

On  both  Sides  this  Parcel  of  Snail's  Eggs, 
are  fhewn,  in  different  Attitudes,  feveral  lit- 
tle Creatures,  of  a  Kind  which  I  have  been 
ufed  to  call  the  Funnel- AnimaL  They  fatten 
by  their  Tails  to  whatever  comes  in  their 

Way, 

*  VicU  Microfcopc  made  eaf/,  p,  gi9 


FunneU  Animals.  331 

Way,  and  then  opening  their  anterior  End, 
exhibit  a  wide  Mouth  fomewhat  of  aFunnel 
Form,  though  not  compleatly  round,  but 
having  a  fort  of  Slit  or  Gap  that  interrupts 
the  Circle.  The  Lips  or  Edges  of  this  Open- 
ing are  furniihed  with  Multitudes  of  little 
Fibrillae,  which  by  their  brifk  and  continual 
Motions  excite  a  Current  of  Water,  bring- 
ing with  it  abundance  of  minute  Particles  of 
Matter  and  living  Animalcules  which  they  * 
fwallow  greedily.-  One  of  them  in  the  Pof- 
ture  above  defcribed  may  be  feen  at  the  Let- 
ter f. They  can  fafhion  this  Mouth  or 

Opening  into  the  feveral  Appearances  ihewn 
in  the  Pi&ure. 

If  any  thing  touches  or  approaches  very 
near  them,  they  fhrink  back  and  contract, 
as  at  the  Letter  g. 

Thefe  Funnel- Animals  never  keep  toge- 
ther in  Clufters,  but  live  feparately  and  in- 
dependent of  one  another,  fwimming  freely 
through  the  Water,  feemingly  in  Search  of 
Prey,  and  after  a  while  fix  themfelves  to 
any  thing  they  meet  with. 

Mr.  De  Reaumur  and  Mr.  Trembley  dif- 
tinguifh  the  little  Creatures  I  have  been  de- 
fcribing  by  the  Name  of*  Tunnel-likePolyfii : 
and  the  laft  mentioned  Gentleman,  to  wnofe 

inde- 

* 

*  I  have  not  the  leaft  Obje&ioh  to  this  Name,  though  I 
here  retain  v^hat  J  had  given  them  myfelf  long  before  either 
of  thefe  Gentlemen  had  publifhed  theirs :  and  1  am  pleafed  to 
find  pur  Ideas  of  this  Creature  fo  near  alike. 
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indefatigable  Induftry  we  are  fo  greatly  o- 
bliged  for  many  curious  Difcoveries  of  fe- 
veral  Kinds  of  what  he  calls  Polypi ',  has,  by 
the  Help  of  an  ingenious  -f  Contrivance  to 
fix  the  Magnifiers  of  his  Microfcope  clofe 
to  the  Glafs  Veflels  where  he  keeps  thefe 
Creatures,  found  Means  to  obferve  the  ve- 
ry extraordinary  Manner  of  their  Increafe  -, 
which  I  fhall  take  the  Liberty  to  prefent  the 
Reader,  from  the  Account  given  by  him- 
felftothe  Royal  Society j  and  printed  in  the 
Pbilofophical  TranfaBions,  N°  474, 

Thefe  Tunnel-like  Polypi  do  alfo  mul- 
tiply by  dividing  themfelves  into  two,  but 
"  they  divide  themfelves  otherwife  than  the 
Clujlering  Polypi  :    they  neither  divide 
longitudinally,  nor  tranfverfly,  but  (lop- 
ing and  diagonal- wife.     Of  two  Tunnel- 
like Polypi,  juft  produced  by  the  divifion 
<c  of  one,  the  firft  has  the  old  Head,  and  a 
new  pofterior  End ;  and  the  other  the 
old   pofterior  End,  with  a  new  Head. 
<c  I  fhall  call  that  which  has  the  old  Head, 
"  the  Superior  Polypus ;  and  that  which  has 
"  the  new  Head,  the  Inferior  one. 

"  The  firft  Particulars  obfervable  in  a 
c<  Tunnel-like  Polypus  that  is  going  to  divide, 
"  are  the  Lips  of  the  Inferior  Polypus  -,  I  mean 
"  thofe  tranfparent  Edges  that  are  fo  con- 

"  fpicuous 

f  A  Pefcription  of  the  Apparatus  here  referred  to,  is  given 
by  Mr.  Iremhlty,  N°  484.  of  the  Phil,  franf.  and  a  Figure 
explanatory  of  the  fame  maybe  feen  Tab.  I.  fig,  4.  belong- 
ing to  that  TrGttfatfion. 
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fpicuous  in  the  Polypi  when  entirely  for- 
med.    Thefe   new   Lips   firft    difcover 
themfelves  upon  the  Polypus  that  is  go- 
ing to  divide,  from  a  little  below  the  old 
Lips,  to  about  two  thirds  of  the  length 
of  the  Polypus,  reckoning  from  the  Head ; 
but  thefe  new  Lips  are  not  difpofed  in  a 
ftrait  Line,  according  to  the  Length  of 
:  the  Polypus,  but  run   Doping  near  half 
:  way  round  about.  Thefe  Lips  are  known 
by  the  motion  in  them,  but  which  motion 
:  is  at  firft  very  flow.     That  Portion  of  the 
:  Body  of  the  Polypus,   that  is   bounded 
:  by  thefe  new  Lips,  then  gathers  up  it- 
:  felf :  the  new  Lips  infenfibly  draw  to- 
gether and  clofe  ;  whereby  there  forms 
'■  itfelf,  at  the  Side  of  the  Polypus,  a  Swell- 

■  ing,  that  is  foon  found  to  be  the  Head 
:  of  the  new  one,  bounded  by  the  new 

•  Lips  firft  difcovered.     Before  this  Swell- 

•  ing  is  grown  very  remarkable,  one  begins 
:  to  diftinguifh  the  two  Polypi  which  are 

■  forming  themfelvesjandwhen  that  Swell- 
:  ing  is  confiderably  increafed,  the  two  Po~ 
'  lypi  will  be  difcovered,  no  longer  joined 
:  but  by  a  fmall  Portion  to  each  other.  The 
1  Superior  Polypus  no  longer  adheres  to  the 
'  Inferior  one,  but  by  its  pofterior  Extrerni- 
(  ty,  which  is  ftill  fixed  on  one  Side  of  the 
'  Inferior  Polypus  :  the  Superior  Polypus 
'  then  begins  to  make  Motions  that  feem- 
'  ingly  tend  to  the  feparating  of  him  from 

"  the 


336  °f  &uftering  'Polypes. 

to  anpther  Pair,  and  thofe  branch  themiclves 
out  again,  in  the  fame  Manner,  till  the  Clus- 
ter is  compleated.  The  Extremities  or 
Heads  of  the  fmall  Stalks  are  the  Bodies  of 
the  Animals,  in  the  Differences  of  whofe 
Figure  confifts  the  Varieties  of  the  Species. 
Being  fituated  in  this  Order  round  the  com- 
mon Stem  at  different  Heights  andDiftances, 
they  make  a  very  pretty  Appearance,  when 
extended  in  the  Water  ;  not  ill  refembling  a 
Nofegay  of  Cowflips,  or  fome  fuch  Kind  of 
Flowers.  And  one  would  imagine  the  feve- 
ral  Heads  and  their  Pedicles  to  proceed  from 
one  common  Stem,  as  the  Branches  and 
Flowers  of  a  Plant  do  from  one  common 
Trunk  ;  but  a  contrary  Progreflion  takes 
place  here  :  for  in  a  Plant  the  Trunk  pro- 
duces Branches,  and  thofe  Branches  again 
produce  Flowers ;  whereas  the  Head  here  is 
prior  to  the  Pedicle,  and  the  Pedicle  to  the 
main  Stem,  as  will  by  and  by  be  fhewn. 

The  Heads,  or  little  Animals,  (of  which 
Multitudes  fometimes  are  dependent  from 
one  Stem, )  open  their  anterior  Ends,  and 
play  about  very  brifkly  in  the  Water,  as  far 
as  their  refpeftive  Pedicles  will  permit  $  but 
every  now  and  then,  one  or  other  of  them 
fprings  back  with  a  fudden  Contraction, 
which  may  probably  be  when  it  has  catched 
fomething  that  it  retires  to  eat :  for  this 
they  do  when  nothing  at  all  offends  them ; 
but  if  they  are  made  uneafy,  by  fhaking  the 

Water, 
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Water,  or  touching  them  with  any  foreign 
Body,  both  Stem  and  Branches  inftantly  con- 
trail: together,  and  extend  not  again  till 
every  thing  is  perfectly  at  reft. 

But  though  theyare  found  thus  conjoyned 
in  Colonies,  each  Head  is  a  perfect  Annual, 
and  can  detach  itfelf  from  the  reft,  live  fe- 
parately,  and  become  the  Parent  of  a  new 
Colony,  as  moft  of  them  do  after  a  .certain 
Time.     All  of  the  fame  Community  a£t  af- 
ter one  common  Law,  in  contracting  or  ex- 
tending the  main  Stem  as  well  as  their  re- 
fpective  Pedicles  at  the  fame  Time,  though 
each   can  contract  or  ftretch  itfelf  out  at 
Pleafure,  without  the  Concurrence  of  the 
reft,  as  far  as  the  Extent  of  its  own  Pedicle. 
When  a  whole  Colony  contracts  together, 
the  main  Stem  feems  to  pull  back  the  feve- 
ral  Pedicles,  and  thofe  Pedicles  the  little 
Animals  at  their  Extremities  :  but  here  the 
Truth  is  contrary  to  the  Appearance,  for  the 
Animals  themfelves  begin  the  Motion  that 
pulls  them  back,  by  a  mdden  Endeavour  to 
draw  up  their  Pedicles  to  their  Bodies,  which 
Motion  the  Pedicles  communicate  to  the 
main  Stem,  and  thereby  contract  that  alfo: 
Somewhat  in  the  Manner  of  a  Hair,  which 
jerked  fuddenly  (not  to  break)  and  then  let 
go  again,  flies  back  with  an  elaftic  Force. 
And  that  the  Cafe  is  thus  feems  pretty  Cer- 
tain, becaufe  after  one  of  thefe  Animals 
breaks  aft"  from  its  Pedicle,  and  leaves  the 
Z  Colony, 


3  3  8  Of  Clnjlering  Polypes. 

Colony,  the  deferted  Pedicle  becomes  im- 
mediately deftitute  of  Motion  ;  and  when  all 
of  them  are  gone,  (as  often  happens)  the 
Stem  and  Pedicles,  though  ftill  adhering  as 
they  did  before,  are  unable  to  move  at  all. 

The  main  Stem  grows  large  in  proportion 
to  the  Number  of  its  Branches,  which  fome- 
times  are  very  numerous  ;  fo  that  it  is  pro- 
bably a  Continuation  of  all  the  Tails  or  Pe- 
dicles of  the  little  Animals  conjoyned  toge- 
ther. The  Stem  and  Pedicles  look  ufually 
very  tranfparent,  and  like  hollow  Tubes. 

The  feveral  Species  of  thefe  Polypes  are 
nearly  alike  as  to  the  above  Particulars,  and 
differ  chiefly  in  the  Length  and  Size  oi  their 
little  Bodies,  and  the  Apparatus  wherewith 
their  Mouths  are  furnifhed.  —  Amongft  all 
I  have  any  Knowledge  of,  no  Sort  is  more 
common  than  that  reprefented  at  N°  vi. 
When  the  little  Aniinals  of  this  Species 
ftrctch  themfelves  out  and  open  their  an- 
terior Ends,  each  of  them  appears  of  a  Bell- 
fafhioned  Figure,  with  a  Kind  of  Lip  turn- 
ing itfelf  outwards  round  the  Rim  of  the 
Bell,  which  Lip  is  furniflied  with  Num- 
bers of  Fibrilla  that  vibrate  nimbly  in  the 
Water,  and  caufe  a  Vortex  reaching  to  a 
furorizing  Diflance,  in  proportion  to  -the 
Smallnefs  of  the  Animal  :  which  Vortex  is 
fhewn  a  a.  —  When  great  Plenty  of  thefe 
are  lodged  together  on  a  Snail,  Leaf,  or 
other  Body,  they  fcem  of  a  whitifh  Colour 

to 
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to  the  naked  Eye,  but  before  the  Micro/cope 
they  appear  very  tranfparent,  tho'  with  fome- 
what  of"  a  brownifh  Caft.  Their  Tails  when 
contracted  are  drawn  back  and  difpofed  in 
fpiral  Lines,  like  thofe  of  the  Bell-Animal 
described ^tfg-.  330. 
•  The  Species  whofe  Figure  is  given  N°  iv. 
is  much  more  uncommon.  —  Its  main  Stem 
and  Branches  refemble  the  foregoing,  and 
fo  does  the  general  Figure  of  its  Body,  but 
its  Mouth  is  remarkably  different,  for  in- 
ftead  of  the  very  fmall  Fibrilla  of  the  laft 
mentioned  Species,  the  Head  of  this  is  fur- 
nifhed  with  two  large  Arms,  by  the  vigorous 
Motions  of  which  backwards  and  forwards, 
a  Stream  of  Water  is  made  to  pafs  by  its 
Mouth,  whereby  the  Creature  is  enabled  to 
fupply  itfelf  with  Food,  which  is  taken  in 
between  thefe  two  Arms.  And  indeed  it  is 
amufing  enough  to  obferve  the  Behaviour 
and  Artifice  of  this  little  Creature  upon  the 
Occafion  ;  for  as  foon  as  the  Prey  is  fwal- 
lowed  down  it  inftantly  retires  to  the  main 
Stem,  by  contracting  its  Pedicle  :  and  by  flat- 
tening its  Body,  and  bringing  the  Sides  near- 
ly together,  it  prevents  any  Poffibility  of  the 
Prey's  efcape.  After  it  has  continued  thus 
contracted,  for  fome  time,  it  extends  itfelf 
'  very  leifurely,  not  unlike  the  Bell-Animal  : 
but  in  our  prefent  Subject  the  Pedicle  or 
Tail  when  contracted  feems  as  if  it  was 
ihrivell'd  up,  whereas  in  that  it  falls  back  in 
Z  2  fpiral 
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fpiral  Lines.     The  Figures  of  thefe  Animal- 
cules when  playing  in  the  Water  are  fhewn 
2  2  :  and  it  is  very  common,  in  this  and  every 
other  Kind  of  the  Cluftering  Polypes^  for  the 
little  Animals  either  to  detach  themfelves  *, 
or  be  broken  off  by  fome  Violence  from  their 
Pedicles ;  the  Appearance  of  fuch  deferted  < 
Pedicles,  which  have  no  longer  any  Motion 
or  Ufe,   is  reprefented  3  3  ;  and  their  Ap- 
pearance is  much  the  fame  in  every  other 
Species. 

A  fingle  Animalcule  with  its  two  remark- 
able Arms  is  fhewn,  greatly  enlarged,  at  N* 
v.  The  Diameter  of  its  Superficies  next  the 
Eye  being  magnified  about  400  times,  and 
confequently  the  whole  fuperficial  Area  of 
one  of  its  Sides  (which  is  all  the  Eye  can 
command  at  once)  160000  times  ;  accord- 
ing to  which  Calculation  its  Bulk  would  be 
magnified  64000000  times. 

Thofe  Animalcules  of  the  fame  Species, 
hanging  by  their  Pedicles,  N°  vn.  are  mag- 
nified in  their  Diameter  about  40  times, 
1600  times  in  their  Superficies  next  the  Eye, 
and  in  their  Bulk  64000  times.  —  All  the 
other  Species  of  Cluftering  Polypes  expreffed 
in  this  Plate  are  magnified  nearly  in  the  fame 

Proportion, 

•  When  an  Animalcule  is  feparated  from  its  Clutter,  it 
fwims  about  in  the  Water,  until  it  fallens  its  little  Pedicle  to 
fomewhat  ;  and  it  can  detach  itfelf  again  and  feekfome  other 
Situation  fo  long  as  it  continues  fingle  ;  but  after  it  begins  to 
multiply,  the  Tedicle  never  loofens  itielf  again,  none  but 
fingle  Animalcules  being  ever  feen  fwimming. 
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Proportion,  whereby  the  Reader  may  form 
fome  Conception  of  their  Minutenefs :  and 
yet,  fmall  as  they  are,  they  are  Whales  in  pro- 
portion to  the  Animalcules  they  fwallow 
down. 

N°  x.  reprefents  a  Colony  of  another 
Species  o£  Clujlering  Polypes,  two  fingle  ones 
of  which  magnified  in  the  above  Manner 
are  fhewn  N'  xi.  and  N"  xn. 

Thefe  when  extended  in  the  Water  ex- 
hibit a  Couple  of  projecting  Parts  at  their 
anterior.  End,  furniihed  with  Numbers  of 
vibrating  Fibrilla,  that  produce  a  Current  of 
Water  by  their  quick  Motions,  and  thereby 
procure  diem  Food.  See  N'  xn.  —  There  are 
fome  with  three  of  the  like  Projections,  &cc. 
See  N"  xi. 

.  N°  xni.  Shews  a  very  extraordinary  Spe- 
cies of  this  Kind  of  Animalcule,  the  Body 
whereof  is  much  longer,  its  Pedicle  ihorter, 
and  the  Connection  of  thelndividuals  to  each 
other  in  the  lame  Colony  is  very  different 
from  all  the  reft  :  for  here  no  main  Stem  is 
feen,  but  all  the  Pedicles  are  joyned  in  one 
Center,  round  which  the  little  Animals  ex- 
tend themfelves  circularly,  at  nearly  equal 
Diftances,  and  make  a  very  pretty  Appear- 
ance. But  nothing  relating  to  them  is  more 
worthy  Notice,  than  the  curious  and  wonder- 
ful Apparatus  whereby  they  take  their  Prey, 
which  the  two  greatly  magnified  Figures  at 
N*  xiv.  will  affift  the  Reader  to  underftand, 
the  following  brief  Defcription  of. 

Z  3  Tca 
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The  Body  of  this  Animal  is  very  tranfpa- 
rent,feems  to  be  hollow  and  femewhat  fhelly, 
and  is  inDiameter  atthebroadeft  Part, (which 
is  about  the  Middle  Way  between  its  Mouth 
and  Tail )  nearly  one  fifth  of  its  Length  :  it 
leflens  from  thence  towards  both  Extremi- 
ties, tapering  pretty  fuddenly  towards  the 
Tail  End,  and  terminating  in  a  long  flender 
*Tube  near  a  Quarter  of  the  Animal's  Length. 
Towards  the  Mouth  End  it  diminishes  more 
gradually,  and  not  fo  much,  being  no  where 
lefs  than  one  Half  of  its  greateft  Di^tieter  : 
it  widens  again  a  little  about  the  Mouth, 
which  is  quite  open  like  that  of  a  Jug  or 
Pitcher,  and  feems  not  capable  of  Contracti- 
on, orDilatation,  orfurniflied  with  any  fffieels 
or  Fibrillar  as  the  Mouths  of  the  other  Spe- 
cies of  thefe  Animalcules  are  :  but  to  make 
amends  for  fuch  Deficiency,  it  is  provided 
with  a  moveable  Operculum  or  Cover,  con- 
nected to  its  Body,  by  a  long  Ligament 
or  Mufcle,  which  extending  downwards 
(through  the  Body  or  Shell)  is  affixed  within- 
fide  of  it  near  the  Tail,  See  a  a.  —  This 
Ligament  is  fufficiently  long  to  permit  the 
Operculum  to  be  lifted  up  to  fome  Diftance 
from  the  Mouth,  in  which  Situation  fix  F/- 
brilla  appear  placed  round  the  Border  of  the 
Operculum^  atDiftances  nearly  equal,  {yid.b.) 
Thefe  Ft 'brills  have  a  vibrating  Motion  like 
thofe  at  the  Mouths  of  the  other  Clujlering 
Polypes,  and  ferve  by  the  Current  they  ex- 
cite 
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cite  in  the  Water  to  hurry  the  Prey  into  the 
Mouth  of  the  Animal  which  Hands  open  to 
receive  it  j  then  by  matting  the  Operculum 
down  immediately  all  efcape  is  prevented. 
After  a  little  while  the  Operculum  is  lifted  up 
again  leifurely,  and  in  Readinefs  for  another 
Capture, 

When  the  Operculum  is  drawn  down  the 
Fibrilla  are  no  longer  difcoverable,  and  the 
Ligament  whereby  the  opening  and  mutting 
is  performed  appears  in  a  flaccid  relaxed 
State,  as  at  a. 

One  of  the  two  magnified  Figures  in  the 
Plate  reprefents  the  Animal  with  its  Mouth 
open  and  the  Cover  up,  as  it  appears  when 
hungry  ;  the  other  mews  the  Cover  drawn 
down  after  it  has  feized  its  Prey  -f. 

Having  defcribed  thefe  feveral  Sorts  of 
Cluflering  Polypes,  (and  X  make  no  Doubt 
there  are  many  other  Species  and  Varieties 
of  them  unknown  to  us  at  prefent)  I  proceed 
to  confider  their  prodigious  and  fpeedy  Pro- 
pagation and  Increafe,  the  Manner  whereof 
is  no  lefs  furprizing  than  all  the  other  Par- 
ticulars relating  to  them  :  and  as  to  this  Af- 
fair (though  I  have  obferved  them  many 
times  myfelf  with  much  Attention)  I  mall 
chufe  to  lay  before  the  Reader  what  Difco- 
Z  4  veries 

r)-  I  never  have  been  fo  lucky  myfelf  as  to  meet  with  this 
Species  of  Water  Animals,  but  am  obliged  to  Mr.  Arhroi, 
{on  whofe  Judgment  and  Fidelity  I  caD  depend  intirely)  for 
the  Figures  and  Account  thereof. 
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veries  the  uncommon  Diligence  and  Sagaci- 
ty of  Mr.  Trembleyy  who  has  applied  himfetf 
more  than  any  body  to  this  Enquiry,  has 
been  able  to  produce  :  for  in  fuch  extraor- 
dinary Cafes  'tis  neceffary  to  make  ufe  of  all 
the  Evidence  one  can. 

"  A  fingle  Polypus  (fays  he)  detached 
<c  from  the  Clufter,  fwims  about  the  Water, 
till  it  meets  with  fome  proper  Body  to 
fix  itfelf  upon.  It  then  has  a  Pedicle,  but 
which  is  not  longer  than  the  Polypus  it- 
felf. In  the  Space  of  24  Hours  this  Stem 
becomes  eignt  or  nine  times  as  long  as 
<c  it  was  at  firft ;  and  it  is  this  Pedicle  which 
"  is  to  become  the  main  Stem  of  the  new 
"  Clufter. 

After  this  the  Polypus  multiplies,  that 
is  to  fay,  it  divides  and  fplits  itfelf  in- 
to two  length  wife.  ~-  One  firft  obferves 
the  Lips  to  be  drawn  into  the  Body,  whole 
<c  anterior  Part  clofes  and  becomes  round  : 
"  the  anterior  Part  of  the  Polypus  flats  itfelf 
afterwards  byDegrees,  and  fpreads  in  pro- 
portion, becoming  broader  as  it  fhortens  ; 
it  then  gradually  fplits  down  through  the 
Middle,  that  is,  from  the  Middle  of  the 
Head  to  the  Place  where  the  pofterior 
End  joins  to  the  Pedicle:  fo  that  in  a  little 
while,  there  appear  two  feparate  round 
Bodies  joyned  to  the  Extremity  of  thePe- 
dicle  that  juft  before  fupported  but  one, 
"  The  anterior  Part  of  each  of  thefe  Bo- 

"  die* 
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dies  then  opens  by  Degrees,  and  as  they 
;  open,  the  Lips  of  the  new  Polypi  fheW, 
;  themfelves  more  and  more  ;  and,  foon 
:  after  the  Separation  is  compleated,  each 
:  begins  to  fhew  a  Pedicle  ofits  own.--— 
'  Ten  or  twelve  Hours  after,  thefe  two 
'  Polypi  again  divide  themfelves  each  into 
'  two  more  :  they  foon  after  put  out 
'  Branches,  and  thus  retire  to  a  greater  Dif- 
'  tance  from  each  other. — When  two  Po- 
1  lypi  are  thus  formed  by  the  Divifiort  "of  , 
(  one,  the  one  is  ordinarily  much  largef 
1  than  the  other  :  this  larger  one  remains 
'  at  the  Extremity  of  the  Branch  where  it 
(  was,  but  which  Branch  lengthens  itfelf 
'  more,  whilft  the  other  puts  out  a  new 
'  Branch  which  feems  to  proceed  from  the 
1  firft.  The  larger  of  thefe  Polypi  again 
'  divides  itfelf  generally  before  the  other  : 
'  and  all  I  have  been  defcribing  is  reiterated 
'  feveral  times.  Thus  a  principal  Branch 
'  is  formed,  provided  vnth  feveral  lateral 
■(  ones  :  thefe  lateral  Branches  become 
■c  principal,  with  regard  to  thofe  which  in 
■£  their  turn  feem  to  fpring  from  them, when 
:c  the  Polypi  at  their  Extremities  Gbme  to 
"  divide.  -—  All  the  Polypi  of  a  Ctufter  do 
"  not  detach  themfelves- from  itat  the  fame 
"  Time  :  thofe  which  ate  neareft  to  the 
"  Origin  of  the  Branches  ufually  detach 
"  themfelves  firft.  And  every  Polypus  fo 
"  detached,  goes  and  fixes  itfelf  elfewhere  ; 
"  every 
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€€  every  one  thus  becoming  at  laft,  if  not 
<c  prevented,  the  Principal  of  a  new  Clufter. 
Mr.  Trembley  tells  us  farther,  "  that  he 
"  followed  the  Progrefs  of  a  Clufter  in  the 
Month  of  September  1744.  — It  confifted, 
on  the  9th  Day  of  that  Month,  but  of  one 
fingle  Polypus  :  this  Polypus  divided  itfelf 
"  that  Evening,  and  at  Half  an  Hour  after 
"*  Eight  oftheClock,thereweretobedifco- 
vered  two  perfedt  Polypi,  whofe  Pedicles 
or  Branches  continued  lengthening  till 
the  Morning  of  the  next  Day,  being  the 
Tenth  of  the  fame  Month  of  September. 
At  about  a  Quarter  after  Nine  that  Morn- 
ing, thefe  two  Polypi  began  alfo  each  to 
divide,  fo  that  after  a  Quarter  paft  Eleven 
there  were  four  compleat  Polypiy  whofe 
"  feveral  Pedicles  formed  themfelves  foon 
<c  after.  On  the  Eleventh  of  the  fame  Sep- 
€C  tembery  about  Half  an  Hour  after  Seven  in 
the  Morning,  he  found  that  thefe  four  laft 
Polypi  had  already  again  divided  them- 
felves, that  is  to  fay,  that  there  were  Eight 
diftind:  Polypi.  —  And  he  has  taken  No- 
u  tice  of  Clufters,  the  Numbers  of  whofe 
Polypi  have  conftantly  gone  on  doubling, 
from  2  to  4,  from  4  to  8,  from  8  to  16, 
from  16  to  3  2  :  after  which  he  has  been 
no  longer  able  to  count  exadlly  the  Num- 
ber of  the  Polypi. — But  their  Multiplica- 
tion is  fo  prodigious,  that  he  fays,  <c  on 
<c  November  ift.  1744,  there  was  in  one  of 
«  his  GlaiTes,  a  Clufter  compofed  of  feveral 
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"  leffer  united  Clufters,  which  was  above 
"    an  Inch  over  every  Way. 

Thefe  Quotations  are  taken  partly  from 
N°  474  of  the  Phil.  Tr.anJ.  and  partly  from 
the  Appendix  to  the  44th  Vol.  of  the  faid 
TranfaSlions.  The  Polypes  here  particularly 
intended,  are  thofe  I  have  called  Bell-Am- 
mals  in  the  former  Part  of  this  Work,  and 
that  Species  whofe  Figure  is  given  in  this 
Plated"  vi.  and  its  Defcription  fag.  338. 
There  is  however  Reafon  to  believe,  that 
all  the  other  Clufiering  Polypes  already  taken 
notice  of  in  this  Plate,  may  be  propagated 
after  the  fame  Manner. 
N°  vii.  .viii.  ix.  (hew  differentAppearances 
of  the  fame  Animalcule,  which  is  another 
Species  of  theFunnel-Animal,  vid.N0  i»fg. 
They  are  found  together  fometimes  in  vail 
Abundance  on  the  Shells  of  Water  Snails, 
&c.  feeming  to  the  naked  Eye  like  a  green 
flimy  Matter.  When  firft  applyed  to  the 
Microfcope  they  are  ufually  feen  contracted, 
as  N°  viii.  but  being  left  at  quiet  for  a  little 
while,  they  change  their  Figure  to  that  of 
N°  vii.  and  fwim  about  very  brifkly  with 
their  large  Ends  forward.  At  other  Times 
they  appear  like  N°  ix.  having  then  a  tooth- 
ed Wheel  at  the  Head  or  largeft  End,  that 
moves  round  with  prodigious  Velocity,  in 
the  Manner  of  the  Wheels  of  the  Wheel- 
Animal,  already  defcribed  pag.  269,  but  ha- 
ving a  much  larger  Wheel  than  either  of 
thofe  the  Wheel  Animal  is  fumiihed  with. 
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Its  Gyrations  arc  fo  fwift,  that  without  great 
Attention  they  can  not  be  feen.  The  Teeth 
are  moft  confpicuous  when  it  begins  or  ends 
its  whirling,  or  when  it  becomes  fick  by 
Confinement  in  a  Drop  of  Water.  On  be^ 
ing  difturbed  by  any  thing,  they  contradfc 
themfelves  as  at  N°  viii. 


-«■       iii^     %i 


CHAP.    XVI. 

The  Mulberry  Insect. 

THE  Figures  and  Description  of  N°  XV, 
i>  2,  3,  were  fent  me  by  Mr.  Artie-* 
roriy  in  March  1745-6.  —  He  fays,  that  on 
the  firft  Day  of  the  faid  Month  he  found  in 
the  Water  of  a  Ditch,  at  Norwich^  fome  ex- 
ceeding ftrange  Animalcules,  which  from 
their  bearing  fome  Refemblance  to  the  Fa- 
fhion  of  that  Fruit,  he  calls  Mulberry  Infe&s: 
though  the  littleProtuberances  that  ftand  out 
round  them,  equally  on  every  Side,  make 
them  rather  more  globular.   Their  Bowl- 
like Motions  are  much  the  fame  as  thofe  of 
the  Globe  Animal,  described pag.  322;  but  th^y 
did  not  move  fo  readily  from  Place  to  Place, 
and  their  Protuberances  appeared  fo  loofely 
connected  together,  he  mould  rather  take 
them  for  a  Congeries  of  Animalcules  than 
one  fingle  Animal.  —  As  to  this  Particular 
he  feems  however  in  fome  Kind  of  Doubt : 
ar.d  in  a  Letter  received  from  him  after- 
wards, 
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wards,  he  imagines  the  Mulberry  InfeEt  may 
•  poflibly  be  the  laft  mentioned  Cluftering  P*- 
types  with  Opercular  (N°  xm.)  not  yet  come 
to  their  perfect  State.  He  met  with  fcveral 
of  thefe  Infedts,  or  Congeries  of  Infe&s,  of 
different  Sizes,  and  with  different  Numberfc 
of  Knobs  or  Protuberances,  fome  having  50 
or  60,  others  more  or  lefs  even  down  to  4 
or  5,  but  the  Manner  of  moving  was  the 
fame  in  all. 


CHAP.    XVII. 

The  Pipe   Animal. 

UPON  the  Sea-fhore,  on  the  Coaftof 
Norfolk,  and  without  Doubt  in  other 
Places,  Heaps  of  Sandy  Matter  are  to  be  feci* 
at  low  Water,  two  or  three  Feet  fometime$ 
in  length,  compofing  Multitudes  of  fmaU 
Tubes  or  Pipes,  which  are  the  Cafes  or  Ha~ 
bitations  of  living  Creatures.  My  Norwich 
Correfpondent,  to  whom  I  ftand  obliged  for 
this  Information,  wrote  me  Word,  that  a 
Friend  of  his  broke  off  and  brought  to  him 
a  fmall  Piece  of  fuch  a  Congeries  of  Tube? 
or  Pipes,  in  Shape  and  Size  as  at  N°  1%. 
in  which  a  aaa  fhew  the  Mouths  or  Open- 
ings of  the  Pipes  wherein  the  little  Creatures 
make  their  abode* 

He 
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He  carefully  feparated  one  fingle  Pipe 
from  the  reft,  and  placed  it  in  a  Glais  of 
tWater,  to  give  the  little  Inhabitant  an  Op- 
portunity of  coming  to  the  Mouth  of  its 
Cell,  which  it  did  accordingly  very  foon, 
and  then  appeared  as  atN°  111.  where  the 
Figures  both  of  the  Animal  and  its  Cafe  are 
magnified  nine  or  ten  times  in  Diameter.— 
The  Pipe  or  Cafe  b  is  made  of  Sand,  inter- 
mixed here  and  there  with  minute  Shells 
and  Sand,  all  cemented  together  by  a  gluti- 
nous Slime  iffuing  I  fuppofe  from  the  Ani- 
mal's own  Body  c>  which  is  compofed  of 
mufcular  Ringlets,  (like  thofe  of  a  Worm,) 
capable  of  great  Extenfion  or  Cofttra<9ionp 
The  anterior  End  or  Head  </ is  exceedingly 
beautiful,  having  round  it  a  double  Row  of 
little  Arms,  difpofed  in  very  regular  Order, 
and  able  I  fuppofe  to  extend  themfelves  for 
the  catching  of  its  Prey,  and  conveying  it  to 
the  Mouth  that  appears  in  the  Middle  of  this 
anterior  End.  But  the  Animal  being  fick 
for  Want  of  Salt  Water  did  not  extend  its 
Arms  at  all,  and  expiring  foon  after,  no  Way 
was  left  of  coming  at  its  true  Figure  when 
ftretched  out. 

I  am  fenfible  that  the  Account  here  given 
is  very  imperfect ;  but  it  may  I  hope  induce 
fome  curious  Body,  who  lives  near  the  Sea- 
Shore,  and  has  an  Opportunity  of  fo  doing* 
to  furnifh  us  with  a  better. 

Pipes 
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Pipes  or  Tubes  of  this  Size  and  Figure 
are  fome times  found  petrified,  and  conftitutc 
one  Species  of  the  Syringoides. 


CHAP.     XVIII. 

The  Water  Hog-Louse  or  Sow. 

THE  Animal  figured  Plate XIV.  N*  1. 
although  an  Aquatic,  bears  fa  near  a 
Refemblance  in  its  general  Appearance  to 
the  Millepedes,  Sow  or  Hog-Loufe,  especi- 
ally when  creeping  at  the  Bottom  of  any 
Veflel  wherein  it  is  kept,  that  it  may  proper- 
ly enough  be  called  a  Water  Sow,  or  Wa- 
ter Hog-Loufe. 

Its  whole  Length  is  made  up  of  nine  Di- 
vifions,  the  anterior  and  pofterior  whereof 
are  the  Head  and  Tail.  To  the -Head  which 
is  almoft  round,  and  about  the  x\  Part  of 
theAnimaPsLength,  are  affix'd  two  very  long 
Antenna •,  each  confifting,  next  the  Head,  of 
four  diftinft  Joynts,  and  then  (hooting  out 
a  Part  extremely  flender  and  tapering,  and 
but  little  fhorter  than  the  whole  Body  of  the 
Animal ;  which  on  a  clofe  Examination  ap- 
pears compofed  of  many  Articulations,  ha- 
ving an  exceeding  fine  Brittle  iffuing  from 
each,  as  the  larger  Joynts  near  the  Head 
have ;  from  the  Infertion  of  the  fecond  of 
firhich  larger  Joynts  a  Branch  arifes,  cpn- 

iiftin^ 
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filling  of  one  Joynt,  and  a  (lender  tapering 
Part  articulated  and  briftled  as  the  above  de- 
scribed, but  of  no  great  Length.  This  is 
(hewn  in  the  Figures,  i,  n,  in.  In  theMid- 
ille  of  the  anterior  Part  of  the  Head  are 
placed  two  very  fmall  and  (hort  Feelers. 
Its  Eyes,  if  it  has  any  (which  I  think  its  Ac- 
tions leave  no  room  to  doubt)  are  not  difco- 
verable  ;  either  from  their  Smallnefs  or  the 
Opakenefeof  the  Animal. 

The  Body  (not  reckoning  the  Head  and 
'Tail)  is  compofed  of  feven  Divifions,  which 
increafe  in  their  Breadth,  but  not  much  in 
their  Length  as  they  approach  towards  the 
Tail,  the  Body  being  about  three  times  as 
broad  at-the  laft  of  thefe  Divifions  as  it  is  at 
the  firft.  From  the  firft  Divifion  next  the 
Head  arife  two  {hort  Claws,  terminated  by  a 
Hook  that  can  bend  down  like  aClafp-Knife, 
and  from  every  one  of  the  other  Divifions 
proceed  two  long  Legs,  each  compofed  of 
five  Articulations,  and  alfo  a  fingle  Claw  at 
its  End.  In  thefe  Legs  two  Blood-Vefiels 
may  be  difcovered,  even  by  aGlafs  that  does 
.not  magnify  very  greatly :  one  carrying  the 
'Blood  from  and  the  other  returning  it  to  the 
"Body.  The  Globules  of  this  Blood,  or  ani- 
mal Fluid,  appear  about  ten  times  as  large  as 
thofe  of  the  numan  Blood,  and  their  progref- 
five  Motion  is  very  flow  and  languid,  where- 
by they  become  more  diftinguifhable'than 
the  Globules  are  in  the  Blood  of  Animals 

whofe 
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Whole  Circulation  is  fwifter.  The  Legs  are 
very  hairy,  efpecially  at  the  Joynts,  andlb  is 
the  whole  Body  of  the  Animal,  which  oc- 
casions it  to  be  frequently  fo  covered  and  en- 
tangled with  the  Dirt  and  Scurf  of  the  Wa- 
ter, as  to  prevent  its  Figure  from  being  true- 
ly  feen. 

The  Divifions  of  the  Body  are  each  of 
them  -Covered  on  their  upper  or  back  Part 
with  a  Scale  or  Cruft,  extending  beyond  and 
hiding  the  Infertions  of  the  Legs,  which 
however  are  {hewn  in  N*  11,  wheretheAni- 
mal  is  turned  on  its  Back.  To  the  hirider- 
moft  of  thefe  Divifions  the  Tail  is  fixed, 
which  is  perhaps  the  moft  remarkable  Part 
of  the  Animal.  Its  Length  is  about  three 
times  as  much  as  that  of  the  IaxgeftDiviuoa 
of  the  Body  >  its  Breadth  nearly  equal  to  it* 
Length,  but  tapering  fuddenly  towards  the 
End,  like  the  Tails  of  fome  of  the  Beetle 
Kinds.  From  the  back  Part  thereof,  which 
is  covered  with  a  Shell  or  Cruft,  arile  two 
joyned  Branches,  Handing  out  at  an  Angle 
of  about  45  Degrees  to  the  Plane  they  rife 
from,  each  dividing  again  into  two,  and  hav- 
ing Briftles  like  the  Legs.  The  Ufe  of  thefe 
Branches  is  not  yet  difcovered. 

On  the  under  or  Belly  Part  are  placed  two 
Sets  of  Valves,  riling  up  and  falling  down, 
alternately , in  a  perpendicular  Direction;  thefe 
may  probably  lerve  for  the  Purpofe  of  Luigs, 
or  as  the  moveable  Coverings  of  thtGilis  of 
A  a  Filhes. 
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Fifties,  to  breathe  through,  or  regulate  fom€ 
of  the  other  animal  Functions.  And  what 
fecms  to  confirm  this  Opinion  is,  that  on  de- 
priving the  Animal  of  them,  the  Circulation 
in  the  Legs  ceafed  inftantly,  though  the 
Creature  lived  for  fome  time  afterwards. 
The  Motion  of  the  Valves,  however  uniform 
at  any  one  time,  is  not  always  of  the  fame 
Quicknefs,  being  now  and  then  fo  flow  as 
nearly  to  beat  Seconds,  (when  it  is  vifiblc, 
even  by  the  naked  Eye,  in  certain  Politions 
of  the  Animal,)  whereas  they  move  at  other 
times  with  above  thrice  that  Velocity.  And 
this  feems  to  be  nearly  in  Proportion  to  the 
Temperature  of  the  Weather,  their  Motions 
being  always  floweft  in  the  coldeft  Seafons. 
At  b  N°  in,  which  is  a  Profile  View  of  this 
Creature,  the  Valves  are  (hewn  as  they  ap-* 
pear  when  moving.  Their  working  up  and 
down  continuallv,  renders  it  difficult  to  be 
fiireofthe  true  Figure,  or  indeed  the  true 
Number  of  them  ;  but  there  feems  to  be 
four  Pair,  which  move  not  all  together  but 
alternately.  The  ex  ternalPair  feems  ftrength- 
ened  and  fupported  by  a  Couple  of  ftrong 
)oynted  Tendons,  as  is  fhewn  at  Np  n.  b. 

The  natural  Size  of  this  Animal  when  at 
its  full  Growth  is  about  three  Tenths  of  an 
Inch  in  Length.  Its  Motion,  notwithfh fil- 
ing the  great  Number  of  its  Legs,  is  very 
flow,  awkard  and  unweildy :  and  indeed  the 
Length  and  Slendernefs  of  the  Legs  feem  to 
c  render 


ttindep  them  incapable  of  fupporting  the  Bo- 
dy in  the  fame  Manner  as  thole  of  other  Ani* 
mils  do  :  fo  that  it  more  properly  may 
be  faid  to  be  dragged  along  by  than  to  be 
carried  on  them.  This  Kind  of  Motion 
makes  him  a  very  difagreeable  Companion 
to  other  aquatic  Animals  that  happen  to  in- 
habit the  fame  Vefiel  with  him,  which  he 
rather  chufes  to  trample  on  and  overturn 
than  to  move  out  of  his  Way  for  them.  He 
i&.however  as  much  tormented  in  his  Turn 
by  Funnel  Animals,  Bell  Animals,  Wheel 
Animals,  &c.  which  frequently  faften  them- 
felves  upon  him,  in  fuch  a  Manner  as  not  to 
be  difengaged  by  his  utmoft  Efforts. 

He  fwims  fometimes,  or  rather  climbs  to 
the  Top  of  the  Water,  by  the  Help  of  his 
Feet,but  cannot  remain  there  for  any  Length 
of  Time,  his  Weight  immediately  linking 
him  down  again  :  and  indeed  he  generally 
chufes  to  continue  at  the  Bottom,  where  he 
frequently  is  found  covered  and  overwhelm- 
ed by  the  flimy  Sediment  of  the  Water.  He 
fometimes  alfo  brings  his  Head  and  Tail  to- 
gether, and  forms  himfelf  into  a  Ball  in  the 
Manner  of  the  Land  Hog-Loufe. 

As  to  the  Way  of  their  Generation,  no- 
thing farther  is  yet  difcovered  than  that  they 
are  viviparous :  for  they  are  fometimes  found 
having  a  large  Bag  hanging  down  from 
their  Bellies,  asfhown  at*,N*  in-  Oncut- 
ing  this  open  the  young  ones  have  been  ften 
A  a  z  to 
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to  come  out  alive,  to  the  Number  of  feventy 
or  cirfity  :  yet  on  examining  the  Animal 


the  Day  following  the  Operation,  there 
appeared  fome  remaining  in  the  Bag  ;  but 
whether  they  came  not  all  out  at  urft,  or 
that  fome  of  them  returned  in  again  ,was  un- 
certain, tho'  the  latter  feem'd  moft  probable. 
An  old  one  is  fometimes  feen  holding  one 
of  its  Young,  (when  grown  even  to  a  con* 
fiderable  Size,)  under  its  Belly  between  its 
Legs,  which  it  will  not  part  with  unlefs 
compelled  to  do  fo  by  fome  confiderable 
•Force. 


CHAP.    XIX. 

Of  the  Frejh  Water  Squills. 

THE  Animal  whofeFigureisexhibitedN# 
iv.P/.XIV.  was  brought  to  me,amongft 
a  Variety  of  other  Infe&s,  in  fome  Water 
taken  out  of  a  Pond  communicating  with  a 
Ditch  at  Kmtijh  Town,  near  London.  The 
Head  and  Breaft  were  cruftaceous  :  the  Tail 
and  Belly  Part  were  foft,  and  except  the  In- 
teftines  extremely  transparent  j  by  which 
Cleans,  the  periftakic  Motion  of  the  Bowels 
could  be  feen  with,  great  Diftindtnefs,  ^  The 
Head  was  armed  with  atpair  of  ftrong  For- 
ceps, ferrated  or  toothed  pear  tlj$r  Ba^b  like 
th<#H>f  fqme  ^pidef %  yfhsrety jfce^vi  &e 
3  --  *ettqr 
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better  enabled  to  hold  their  Prey.  A  pair 
of  hooked  Claws  were  likewife  placed  neat 
the  Infertion  of  the  Forceps,  and  became 
affifting  to  diem.  A  Snout  projecting  be- 
tween the  Forceps,  having  two  very  fliort 
Feelers,  and  between  them  a  {harp  flender 
Probofcis,  could  be  thruft  out  or  drawn  back 
at  Pleafure.  Under  the  Breaft  and  Belly 
were  fix  Legs,  ferving  either  to  fwim  or 
crawl.  It  had  two  pretty  large  black  Eyes : 
from  the  Breaft  to  the  Extremity  of  thcTail 
the  Sides  were  thinly  befet  with  Briftles,  and 
a  few  Briftles  were  upon  the  Legs.  The 
Bowels  were  feen  moving,  as  plainly  as  if 
they  had  been  in  a  tranfparent  Cafe,  widen- 
ing their  Diameters  and  rifing  upwards  to- 
wards the  Breaft,  and  then  presently  con- 
tracting in  width  and  extending  downwards: 
thefe Motions  were  alternate;  and  fome times 
the  Bowels  were  ftretched  almoft  to  the  End 
of  the  Tail,  where  the  Anus  was  placed,  and 
there  difcharged  the  Faces.  It  was  exceed- 
ingly voracious,  killing  and  devouring  moil 
ofthe  other  Creatures  that  were  in  the  Wa- 
ter with  it. 

I  take  this  Animal  to  be  a  Frefh  Water 
Squtlla,  of  which  there  are  many  Species. 
It  was  about  twelve  times  leis  than  the 
Drawing,  and  therefore  muft  either  be  of  a 
much  fmaller  Species  than  I  have  ever  met  . 
with,  or  elfe  ■  a  very  young  one,  not  yet  per- 
haps come  to  its  perfect  State ;  the  Tail  be- 
A  a  3  mg 
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iftg  neither  Jaynted  nor  fcaly  as  the  large* 
are,  fome  of  which  I  have  feen  V  ^ 
the  Figure  before  the  Reader.  I 
Squilla  change  their  Coats  feveral  times,  and 
perhaps  they  may  alfo  change  their  Form. 

As  the  natural  Hiftory  of  the  Squilla  is 
known  to  very  few,  I  (hall  here  infert  fome 
curious  Obfervations  made  thereon  by  Mr? 
JofepbSparJhally  of  Welts  inNorfotkiin  aLefc- 
ter  dated  April  6th  I749? 

The  following  Obfervations  (  fays  he  ) 
were  made  laft  Summer,  whilft  I  lived  at 
¥Vymondbamy  on  an  Infeft  very  common  in 
the  ftandingWaters  thereabout? :  I  think  it's 
the  famp  defcribed  by  Mouffet  in  his  Theatre 
oflnfeSiS)  by  the  Name  of  the  Squilla  Aqua- 
tic a.  —  In  fearching  for  other  Water  In- 
fefts,  I  have  frequently  found  thefe  amongft 
Weeds  in  Ponds  and  Ditches,  full  two  In* 
ches  and  an  Half  in  Length. 

The  Head  of  this  Animal  is  broad,  flat* 
tifh,  and  pretty  tranfparent,  being  very  thin 
in  die  fore  Parts.  It  ha$  no  Mouth,  nor 
does  it  feem  to  need  any,  for  it  takes  in  all 
its  Nourishment  through  a  large  and  ftrong 
pair  of  Forceps,  one  Limb  of  which  is  plac- 
ed on  each  Side  its  Head.  Thefe  Forceps  art 
hollow  almoft  their  whole  Length,  with  a  ve- 
rv  fmall  Aperture  on  their  Infide ;  and  when 
toe  Creature  has  feksed  its  Prey, :the.  juices  are 
conveyed  through  theJporceps^bytwoChaja^ 
nels,  tp  jtoout  thel&ctek  of  the  Kc^r  where 
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bothBranches  unite  and  are  thence  continued 
tothe  Stomach.  1  am  the  more  certain  of  their 
receiving  no  Nourishment  but  what  paffes 
through  the  Forceps,  as  I  have  often  'by  the 
Afiiftanceofafingle  convexGlafs,  and  fomer 
times  by  the  naked  Eye  only,  when  the  In- 
fe<S  has  been  fucking  its  Prey,  feen  the 
Juices  thereof  pafs  in  a  fine  Stream  through 
the  Forceps  and  Head.  This  is  more  parti- 
cularly vifible  juft  after  the  Squilla  has  caft 
its  Skin  j  at  which  Time  the  Forceps  and 
Head  are  moft  of  ajl  tranfparent.  Six  very 
fmall  blackEyes  are  difcernable  on  each  Sidp 
of  the  Head,  very  near  the  Origin  of  the 
Forceps. 

Its  Body  is  cprnpofed  of  eleven  Joynts  or 
annular  Piyifions ;  the  Edges  whereof  Hide 
eafily  over  one  another  :  the  laft  Divifion  is 
long,  tapering  and  hollow,  ferving  to  buoy 
up  the  Animal  to  the  Surface  of  the  Water; 
its  Back  is  hard  and  of  a  dark  brownColouf, 
having  a  paler  Streak  down  the  Middle :  is 
Belly  is  foft  and  yellowifh  :  it  hath  fix  Legs 
finely  befet  on  each  Side  with  a  'fingle  Row 
of  Hairs  1  its  Tail  is  alfo  hairy  and  divided 
at  the  End. 

In  the  Water  it  generally  hangs,  fufpend- 
ed  by  the  Tail,  from  the  Surface ;  the  Body 
arching  backwards,1  fo  as  to  make  the  -Bel- 
ly the  convex  Paift,  -and  the  Head  inclining 
upwards  towards,  that  Back,*  la  this  Poifcure 
it  waiMi'like  tta  FeU6^IWft*0yeithcero«oU 
A  a  f  *    "  dite, 
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dile,  quite  motionlefs,  till  its  Prey  is  fairly 
within  its  Reach;  when  by  %  fudden  Spring 
of  the  Head  it  feizes  it  in  an  Inftant,  ana 
jeldom  quits  it  till  it  has  got  its  Belly  full. 

I  kept  feveral  of  thefe  Squill*  in  Jars  dure 
ing  the  greateft  Part  of  laft  Summer,  to 
make  Observations  on  their  Manner  of  feed* 
ing  *,  in  order  to  which,  I  began  with  giving 
diem  the  larger  Sort  of  Earth- Worms,  which 
they  feized  with  the  greateft  Eageraefs;  and 
notwithftanding  the  wreathing  and  twitting 
of  the  Worms  for  a  long  Time,  they  very 
feldom  quitted  their  Hold,  till  the  inward 
Contents  were  quite  exhaufted,  and  nothing 
left  but  the  Skin* 

I  ufed  frequently,  for  Want  of  more  pros- 
per Food,  to  give  them  (mall  Pieces  of  raw 
Veal  or  Mutton,  which  at  firft  they  were 
very  greedy  of,  but  would  not  eat  for  above 
ft  Day  or  two  together ;  but  whilft  I  have 
been  giving  them  a  Bit  of  Meat,  they  would 
ftrike  at  my  Fingers  with  greatFury,  though 
they  were  not  able  to  penetrate  the  Skin  *,. 

One  Day  I  offered  one  of  them  a  very 
Jarge  Tadpole,  and  quickly  difcovered  it  was 
its  naturalFood  by  (hi  grecdinefs  with  which 

it 

»  One  of  tbefe,  which  I  kept  feme  time,  was  fobold  and 
fiurious  as  to  attack  anything  that  was  put  into  the  Water; 
infomuch  that  I  ufed  frequently  to  divert  my  Friends  with 
holding  a  Quill  near  it,  which  it  would  fly  at  and  feixe  with 
grtatViolence,  and  hanging  faft  thereto  by  its  Forceps,  would 
m$r  tfejf  to  be  jmllpd  up  <juite  out  pf  tfc  Water  by  ft. 
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it  feized  it :  and  by  giving  them  in  large 
Quantities,  I  found  it  would  fometimes  dc- 
ftroy  near  twenty  of  them  in  a  Day,  fucking 
them  till  all  the  Inwards  were  exhausted! 
Another  Time  I  put  a  Tench  of  about  three 
Inches  lone  into  a  Glais  of  Water  where  one 
of  thefe  Creatures  was,  fcarce  believing  it 
durft  make  an  Attempt  on  an  Animal  fo  fu- 
perior  in  Size  :  but  no  fooner  did  theTench 
come  near  the  Squillfl  than  he  /truck  at  it 
with  all  his  might,  and  fixed  his  Forceps  in 
its  Side  ;  tho'  toe  ftruggling  of  the  Tench 
made  him  quit  his  hold.  A  Drop  or  two  of 
Blood  uTued  from  the  Wound,  and  the  Fifli 
died  in  about  a  Minute  :  which  makes  it 
not  improbable, the  Bite  of  this  Creature  may 
be  poifonous  to  the  Inhabitants  of  the  Wa- 
ters. 

The  Banfticle  itfelf,  which  is  fo  great  a 
Deftroyer  of  the  fmall  Fry  of  Filh,  and  fo 
well  armed  for  defence,  is  notwithftanding  a 
Prey  to  thisDevourers'as  I  found  by  putting 
a  very  large  o'he^into  the  Jar  where  I  kept 
a  Squilla.  This  Banfticle  had  lived  about 
a  Month  ina  Jar  amongft  fome  Tench,  moft 
of  which  had  felt  the  Effects  of  his  Fury, 
though  three  times  larger  than  himfelf. 
He  was  always  very  lively,  and  would  feldom 
fuiFer  the  Tench  tameddle  with  the  Worms 
I  gave  them-,  till  his  ownBelly  was  full,  But 
on  putting  him1  .t0  ^kcSguiUahi  was  chang- 
ed lrwneata^cly'ft^me^moA  faring  » 

■    ■■■■■•-■  ..l     v;;V  th(f- 
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the  moft  fearful  Animal  -,  lurking  at  the  Bot- 
tom of  the  Glafs,  and  continuing  there  for 
feveral  Hours  together  $  neither  would  he" 
touch  the  Worms  I  offered  him,  feeming 
perfcdtly  fenfible  of  the  Power  of  his  Enc- 
my.  However  at  laft,  coming  within  the 
Reach  of  tint  Squilla,  it  feized  him  furioufly 
by  the  Back,  entering  its  Forceps  on  each 
Side,  and  after  a  few  faint  ftruggles  he  yield- 
ed to  the  Conqueror. 

Some  time  after,  I  put  into  the  fame  Jar 
two  fmall Water  Newts,  of  about  anlnch  and 
half  in  Length ;  which  were  both  devoured 
in  a  very  little  while.  I  alfo  put  into  the 
fame  Jar  a  Water  Newt  near  four  Inches  in 
length,  imagining  the  Squilla  would  not 
venture  to  attack  one  of  fo  large  a  Size;  and 
indeed  at  firft  he  feemed  afraid  of  it,  but  in 
a  few  Hours  ventured  to  ftrike  at  it:  though 
the  Skin  of  its  Back  being  too  thick  for  his 
Forceps  to  enter,  he  made  feveral  unfucce£- 
ful  Attacks,  till  feizing  it  by  the  Belly  he 
quickly  killed  it. 

Thefe  Creatures  certainly  deftroy  great 
Numbers  of  Fifh,  and  may  poflibly  occafion 
the  Death  of  many  of  thofe  that  are  fre-p 
quently  feen  lying  dead  by  the  Sides  .  of 
Ponds,  &c.  yet  they  feem  more  fond  of 
Tadpoles,  and  are  found  very  large  and  plump 
where  there  is  Plenty  of  them;  but  in  other 
Places  are  generally  very  fmall.    .  ; 

s§ 
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I  have  obferved  another  Species  of  the 
Sguilla  fomewhat  different  from  the  former; 
they  are  conftantly  hunting  about  in  quell 
of  Prey,  fwinjjning  by  th£  Afliftance  of  their 
Legs  in  an  horizontal  Pofition.  I  put  fe^ 
veral  of  both  Sorts  into  a  Jar  of  Water  to- 
gether, but  the  firft  defcribed  quickly  de- 
voured all  the  laft,  though  fome  of  them 
f  jvere  nearly  of  an  equal  Size  -j% 


CHAP.    XX. 

The  bristled  Insect, 

NUMB.  v.  Plate XIV.  reprefents  a  fmall 
cruftaceous  Infedt  which  was  found 
.crawling  on  a  Brick  Wall,  June  30th  1746. 
Its  general  Appearance  was  fome  what  like 
that  of  the  Mittefes,  Sow  or  Wood-Loufe ;  but 
J>efide^  its  J>eing  covered  withBrift|es,where- 

as 

*  * 

.  ..       .  ■  i 

f  The  chief  Difference  between  thefe  two  Sorts  of  $q*ilhr9 
both  of  which  J  a©  acquainted  with,  confifts  in  the  arrnjngof 
the  Head ;  which  in  the  voracioas.  Saecies  is  furoifhed  with  oaljr 
aftrong  hjooked  Pair  of  plain  fmoQth  Forceps,  like  thofe  of 
$t  thira  Sort  fhewn  in  this  fame  Plate  N°  xvi,  and  again  mors 
magnified  at  fig.  S  :  bat  having  up  Spout  between  the  For- 
teps  as  there  i*  at X  ~  Jhp  Head]  of  the  more  gentle  Sort  it 
likeN°  iV,  jqft  nqw* defcribed,  having  ierrated  Forceps,  and 
an  additional  Pair  of  Cljpws,  f nay  in  fome  Species  *ven  two 
Fair  of  Claw*)  about  the  Head  to  ajfift  the  Forceps  :  Thefe 
feed  on  Pufices  aquatici,  and  other  (uch  fmall  Infc&s,  where?  ' 
as  the  firft  mentioned  Species  frey  on  Worms,  Tadpoles^ 
Jtfewts,  Fi(hes,  £?V. 
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the  Millepes  is  fmooth,  and  its  having  a  prctc 
ty  long  briftly  Tail,  ft  infinitely  iurpafled 
any  of  that  Kind  in  Beauty.  The  Coat  or 
Ground  was  brown,  and  on  that  a  great 
Number  of  indented  Briflles  or  Spines  were 
fet,  which  on  its  Sides  were  diipofed  inTufts, 
but  on  its  Back  in  Rows.  Tney  were  of  a 
fhowy  Whitenefs,  andr^ade  fo  fine  a  Con* 
trail  to  the  brown  Coat  whereon  they 
flood,  that  the  whole,  when  magnified,  re- 
fembled  a  curious  Piece  of  Carving  in  Lig- 
num Vite  fet  off  with  Decorations  of  Ivory. 
This  is  a  rare  Infeft,  of  which  I  don't  re- 
member  ever  to  have  met  with  any  Defcrip- 
tion. 


CHAP.    XXI. 

An  Infedl  with  Fifh-like  Fins, 

AMONGST  fome  Water  and  Weeds 
brought  from  a  Ditch  that  commu- 
nicates with  the  River  Tar>  a  beautiftd  little 
Animal  was  difcovered,  {May  9th  1746,) 
whofe  Singularity  feems  well  worth  defcrib* 
ing :  and  it  is  hoped  that  the  Figure  N°  vu 
Will  give  a  pretty  good  Idea  of  it.  The  Head 
was  remarkable  for  two  very  large  pearled 
Eyes  and  a  Pair  of  long  Antennas.  The 
anterior  Part  of  its  Body  had  much  the  Re- 

femblance  of  fome  of  the  Beetle  Tribe,  and 

was 
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was  furnifhed  like  them  with  fix  {lender 
Legs.  Immediately  below  this  Part,  the 
Body  lfiffened,  and  was  connected  together 
by  feven  Articulations,  the  Part  between 
each  Joynt  fpreading  wider  at  the  lower 
than  at  the  upper  End,  They  appeared  all 
together  like  the  SpinalVertebrx ;  and  from 
die  Procefs  of  each  Joynt  iffued  a  Pair  of 
Fins,  making  feven  Pair,  or  fourteen  in 
the  whole.  Three  other  Joynts  below  the 
Fins  terminated  the  Tail,  the  End  whereof 
was  ornamented  with  three  long  and  very 
elegant  Briftles,  befet  on  every  Side  with 
ihort  Hairs,  and  appearing  like  Plumes  of 
Feathers.  The  whole  Animal  was  of  a  faint 
green  Colour,  except  the  Fins,  which  were 
as  tranfparent  as  Cryftal.  Under  each  Fin 
flood  out  a  fmall  Spine  ;  ferving  either  to 
fupport  the  Fin,  or  as  aWeapon  of  Defence, 

Its  Motion  in  the  Water  was  extremely 
fwift,  darting  itfelf  along  at  a  furprizing 
Rate  :  with  one  ftroke  only  of  its  Fins  it 
would  fwim  acrofs  a  Glafs  Jar  it  was  kept 
in  ;  but  out  of  the  Water  it  creeped  as 
Land  Infects  ufually  do.  Its  Legs,  were  never 
employed  whilft ,  in  the  Water,,  and  on  the 
'Land  it  made  no  ufe  at  all  of  its' Fins. 

This  Animal  is  in  its  tfympha  State,  ouf 
of  which  it  changes  into  "a '  fmall  Species  qt 
■foe  Liklla  *'.'  -2.:-.       -     .- 
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•  _ 

An  InfeA  w/VA  Net-like  ArmsJ 

AN  inquifitive  Mind  will  be  inexpreffi- 
bly  delighted  with  confidering  the 
different  Forms   of  living  Creatures  ;  the 
Changes  they  undergo ;  their  feveral  Parts, 
Members  and  Organs  ;  the  Manner  of  their 
Production  $  their  various  Motions,  Difpofiti- 
ons  and  Ways  of  Life ;  the  different  Kinds  of 
Food  they  eat  -,  their  Sagacity,  Cunning  and 
Dexterity  in  procuring  it,  and  the  Ioftru- 
inents  they  are  furnifhed  with  for  that  and 
every  other  needful  purpofe.  Thefe  are  Sub- 
jects that  open  the  Underftanding,  and  unite 
tveryFaculty  of  a  well  difpofedMind  to  adore 
the  Almighty  Author  of  fuch  amazing  Con- 
trivance, Order  and  Beauty.    Everything 
that  lives  can  furnifli  out  an  Entertainment 
of  this  Sort :  but  the  larger  Animals'  with 
which  we  are  daily  converfant  and  familiar, 
though  of  a  more  noble  Nature,  and  imme- 
diately neceflary  to  Man  $  thefe,  I  fey,  as 
to  the  Particulars  abovementioned,  have  not 
the  fame  Charms  of  Novelty  to  gratify  Cu- 
riofity  and  recommend  them  to  a  ftrift  Exa- 
mination, as  thofe  very  minute  and  almoft 
imperceptible  Creatures,  difcoverable  by  Glaf- 
fcs  only :  with  any  whereof  we  are  hitherto 
but  flenderly  acquainted,  and  of  which  there 

may 
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maybeprobablythoufandsof  Species  never 
feenby  an  human  Eye. ; 
'  Amongft  the  ,  finaller  Animals,  the  little 
Creature  I  am  about  giving  an  Account  of, 
has  I  believe  hitherto  efcaped  Obfervation ; 
and  might  perhaps  have  ftifl  continued  long 
unknown,  had  it  not  been  discovered  accident- 
ally, by  the  fame  ingenious  Searcher  into  Na- 
ture, to  whom  the  Reader  is  obliged  foe 
many,  curious  Articles  in  this  Volume,  and 
whofe  Defcription  of  it  I  can  depend  upon, 
though  I  have  never  met  with  it  myfelf. 

In  a  Letter  now  lying  before  me,  dated 
*$uly  ioth  1746,  he  writes  me  Word,  that 
on  the  25th  of  theMonth  of  May  proceedings 
going  to  the  Seat  of  Benjamin  Nutbal,  Efyi 
at  Framingbam,  in  Norfolk,  he  had  the 
Pleafure  there  of  feeing  feveral  Cafcades, 
fupplyed  with  Water  from  the  Side  of  an 
adjacent  Hill,  and  affording  a  moft  charm- 
ing Profpect :  and  that  as  he  was  there  at- 
tentively obferving  one  of  the  Conveyances 
belonging  to  the  Cafcades,  through  which 
the  Water  ran  extremely  fwift,  he  difcerned 
at  its  Bottom  feveral  fmall  Infefts,  Handing 
erect  upon  their  Tails,  and  refembling  when 
all  together  the  Combs  of  Bees,  at  the  Time 
they  are  filled  with  their  Aurelix  :  but  on 
touching  them,  they  immediately  feparated 
and  difperfed.  However  he  took  up  many 
of  them  in  a  Bottle  with  fome  Water,  in  or- 
derto  examine thematLcifure;andlookingat 
them 
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them  next  Morning,  he  found  they  had 
formed  a  mat  many  Threads  in  the  Water, 
much  refembling  the  Webs  of  Spiders  : 
one  of  them  being  taken  out  of  die  Bottle 
with  a  QuUl,  it  dropped  therefrom,  and  fpun 
a  Thread  by  which  it  hung,  exa&ly  like  the 
Common  Garden  Spider. 

He  then  examined  one  of  thefe  Creatures 
by  a  Micro/cope,  and  was  much  furprized  at 
the  Oddnefs  of  its  Shape,  and  the  very  ex- 
traordinary Method  whereby  it  takes  its 
Prey.- — The  Body  appeared  as  if  it  had  been 
elegantly  turned  with  a  Lathe 5  being  curi- 
oufly  rounded,  and  gradually  fwelling  and 
diminishing  in  feveral  Places ;  and  at  the  Tail 
End  were  three  Spines  whereon  to  raife  it- 
felf  and  ftand  upright  in  the  Water  ;  but  the 
moft  amazing  Circumflance  of  all  was  the 
Apparatus  about  its  Head,  where  there  was 
placed  on  each  fide  a  Kind  of  Fan  or  Net- 
tike  Machine,  ferving  to  provide  its  Food. 
Fid.  N°  vin.  Plate  XIV. 

Thefe  Nets  ( if  it  may  be  allowed  to  call 
them  fo)  the  little  Animal  frequendy  fpread 
out  and  drew  in  again :  and  when  drawn  up 
they  folded  together  with  the  utmoft  Nicety 
and  Exa&nefs,  and  could  be  brought  fo  dole 
to  the  Body  as  not  to  be  difcernable.  At  the 
Bottom  of  thefe  Nets  or  Fans  a  Couple  of 
Claws  were  fattened  to  the  lower  Part  of  the 
Head  -,  which  Claws,  every  time  the  Nets 
were  drawn  in,  conduced  to  the  Mouth  of 

the 


InfeB  with  Net-like  Arms.  369 

the  Animal  whatever  was  taken  in  them 
proper  for  its  Food.  When  the  Creature 
did  not  employ  its  Nets,  it  thruft  out  a  pair 
pf  {harp-pointed  Horns  for  its  defence,  as 
is  ftiewn  at  N°  ix,  where  a  larger  Figure  of 
the  Head  and  Claws  is  given,  the  Diameter 
being  there  magnified  twenty  times,  and  the 
Area  400. 

Thefe  curious  Animals  were  all  dead  in 
48  Hours,  notwithstanding  frefti  Water  was 
given  them  feveral  times  j  which  then  pre- 
vented any  Opportunity  of  learning  more 
concerning  them,  and  made  my  Friend  ima- 
gine they  might  be  amphibious  Creatures, 
tho'  he  found  them  in  Water;  or  might  pof- 
fibly  undergo  fome  Change  inForm,  or  Way 
of  living,  the  Difcovery  whereof  he  hoped 
for  at  fome  other  Seafon. 

He  fearched  for  them  after  this  in  the 
fame  Place  feveral.  times,  but  without  be- 
ing able  to  find  any  of  them,  which  occa- 
fioned  him  to  conclude,  they  had  either  put 
on  another  Form,  or  removed  themfelves  to 
fome  other  Parts  of  the  Water.  However 
he  had  met  with  no  Opportunity  of  looking 
there  for  them,  at  or  about  the  Seafon  when 
he  had  iirft  obferved  them,  'till  the  Year 
1 749,  when  happening  to  be  near  the  Cas- 
cades on  the  21ft  of  JWiz^,  he' determined  to 
try  his  Luck  once  more,  and  then  found, 
with  little  Trouble,  many  of  the  very  fame 
Animals,  in  the  moil  rapid  Part  of  the  Caf- 
B  b  cade 
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cade  where  he  had  feen  them  firft.     He 
carried  feveral  of  them  home  very  carefully 
in  a  Phial,  but  in  two  Days  moft  of  them 
were  dead,  and  the  reft  having  fpun  them- 
felves  thin  tranfparent  Cafes,  (which  were 
faftened  either  to  the  Sides  of  the  Glafs,  or 
to  Pieces  of  Grafs  put  into  the  Phial  with 
the  Water,)  became  changed  into  what  he 
fuppofes  a  Kind  of  Chryfalis,  of  which  a 
Front- View  is  given  N°  xi,  and  a  Side- View 
N°  xn.   But  before  their  taking  this  Form, 
he  perceived  them   fometimes  in  another 
Shape,  different  from  the  firft  defcribed,  and 
fuch  as  is  (hewn  N°  x  -,  which,  he  fays,  was 
the  Figure  they   appeared  in,  when  they 
were  weary  with  catching  their  Prey,  or  lay 
in  wait  for  it. 

None  of  them  lived  more  than  three  Days: 
and  'tis  remarkable,  that  notwithftanding 
frefh  Water  was  given  them  two  or  three 
times  a  Day,  yet  in  a  few  Hours  it  would 
ftink  to  a  Degree  fcarce  conceivable,  and 
that  too  at  feveral  Yards  Diftance,  tho*  in 
Proportion  to  the  Water  all  the  included  In- 
fefts  were  not  more  than  as  i  to  1,150,000. 

How  exquifitely  fubtile  and   minute 

muft  the  Effluvia  from  the  Bodies  of  thefe 
little  Animals  be,  that  can  fo  foon  and  fo 
ftrongly  infedl  fuch  Quantities  of  Water  and 
Air  ?  This  perhaps  makes  it  neceiTary  for 
them  to  live  in  a  rapid  Stream,  left  they 
lliould  be  poifoned  with  their  own  Perfpi- 

ratiop? 
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ration,  as  perhaps  they  were  in  the  Glafs 
Phial. 

The  largeft  of  them  exceeded  not  ^  of 
an  Inch  in  Length  and  3A0  of  an  Inch  in  Dia- 
meter :  they  feemed  rather  foft.  and  flefhy 
than  cruftaceous,  and  their  Colour  was  a 
Kind  of  yellowifh  grey. 


•-W 


CHAP.    XXIV. 

Infe&s  found  on  the  Bark  of  the  Afh. 

AT  the  beginning  of  February  1748-9, 
I  received  from  the  fame  curious  Perfon 
two  Pieces  of  the  Twigs  of  an  Afh  Tree, 
(juft  cut  when  they  were  fent)  of  about  half 
an  Inch  in  Diameter.  Each  ofthcfe  had  one 
of  its  Sides  covered  thickly  from  End  to  End' 
with  Numbers  of  little  Spots,  not  larger  than 
very  fmall  Pins  Heads,  and  rather  long  than 
round.     Their  Colour  was  fomewhat  diffe- 
rent from  the  Bark  on  which  they  were  plac- 
ed, and  an  attentive  Eye  could  perceive  they 
rofe  a  little  above  it.    On  crufhing  them,  a 
Liquor  red  as  Blood  iflued  out ;  and  each 
Spot,  when  examined  by  the  MicrofcopejN&s 
found  to  be  of  a  filky  Subftance,  adhering 
clofely  to  the  Bark,  and  ferving  as  a  Covering 
or  Neft  to  30  or  40  Ova>  which  on  remov- 
ing this  Covering  with  the  Point  of  a -Lancet 
prefented    themfelves  to  View  $  much   re- 

B  b  2  femblin^ 
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fcmbling  the  Aurelia  of  Ants  in  Shape,  but 
a  thoufand  times  more  minute,  and  of  a 
beautiful  fcarlet  Colour. 

This  Difcovery  excited  a  ftrong  Defire  of 
learning  what  kind  of  Animalcules  thefe  lit- 
tle Ova  would  produce  ;  but  thofe  in  myPof- 
fcflion  never  came  to  any  thing,  being  I  fup- 
pofe  deprived  of  a  due  Degree  of  Moifture 
by  the  Drying  of  the  Twigs,  My  Friend's 
Diligence  however  fupplied  this  Defedt :  for 
flicking  a  Bough  covered  with  them  into  the 
Ground,  in  his  Garden,  in  a  warm  Corner 
where  the  Sun  could  fhine  freely  upon  it, 
prodigious  Swarms  were  hatched  of  beauti- 
ful little  Infefrs  of  a  fine  Scarlet  Colour, 
whofe  Figure  is  given  N°  xiii. — O.— Their 
Back  is  fomething  like  that  of  the  Wood-loufe 
or  SoWy  and  in  other  Refpe&s  they  differ 
not  greatly  from  that  Animal  in  Form  :  but 
are  armed  with  a  large  ftrong  pair  of  For- 
ceps, which  the  Wood-loufe  has  not. 

'Tis  a  pleafing  Entertainment  to  fee  them 
creep  out  of  their  filken  Cafes  or  Coverings, 
at  an  Opening  in  the  Cafes  at  one  End, 
left  there  probably  for  that  purpofe  by 
theParent  Infeft,  when  fhe  wove  this  Integu- 
ment over  her  little  Brood  to  preferve  them 
from  Injury  ;  in  like  Manner  as  many  Sorts 
of  Catterpillars  leave  Openings,  or  a  much 
loofer  Spinning  at  one  End  of  their  Pods, 
through  which  after  their  Change  they  may 
be  able  to  come  forth.    See  N°  xiii. 

And 
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And  it  is  worth  remarking,  that  every 
lingle  Infedt,  befides  being  inclofed  in  this 
Covering  of  Silk,  which  is  common  to  30 
or  40  of  them,  has  a  pure  white  tranfparent 
Cafe  or  Shell,  which  being  left  by  the  In- 
fect nearly  refembles  the  Shape  of  an  Hen's 
Egg  :  and  if  they  are  not  difturbed  at  the 
Time  of  hatching,  raoft  of  their  Egg-rtiells 
will  be  found  empty  under  the  common 
Coverture.  And  by  attendingto  them  a  little, 
one  mail  fee,  at  the  fame  time,  feveral  of 
thefe  Infedts  hatched,  fome  juft  breaking  out 
of  their  Shells,  and  others  creeping  about 
with  their  Shells  hanging  to  their  Tails,  as 
at  N°  xiii. 
.  My  Friend's  Account  fays,  that  the  largeft 
'  of  thefe  Animalcules  meafured  little  more 
than  the  1 14th  Part  of  an  Inch  in  Length, 
and  the  200th  Part  of  an  Inch  in  Breadth  j 
and  confequently  the  Number  of  them  re- 
quired to  cover  a  fuperficial  Square  Inch 
would  be  fomething  more  than  22800*. 

His  Method  of  rinding  their  Magnitude 
was  as  follows.  —  In  order  (fays  he)  to  be 
certain 'of  the  magnifying  Power  of  theGlafs 
I  made  ufe  of,  (which  was  the  third  Magni- 
fier) I  divided  a  Line,  drawn  exactly  an  Inch 
in  Length  on  a  Slip  of  ground  Glafs,  into  20 
equal  Parts.  Then  placing  this  Slip  of  Glafs 
under  the  Microfcope,  I  threw  the  magni- 
B  b  3  fied 

*  This  is  the  leafi  Infect  I  have  oUcrved  produced  out  of 
(hi  Water. 
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fied  Image  of  one  of  thefe  20th  Parts  upon 
a  Scale  of  Inches  feen  by  the  naked  Eye, 
(  according  to  Dr.  Hooke's  Method  -|-  )  and 
found  it  coincide  exadtly  with  4  Inches  :  and 
confequently  that  the  Glafs  magnified  80 
Times. 

Then  taking  my  divided  Inch  from  under 
the  Magnifier,  in  order  to  make  ufe  of  it  in 
the  fame  Manner  as  I  before  had  done  of 
the  Scale  of  Inches,  I  caft  the  magnified 
Image  of  one  of  thefe  Animalcules  on  my 
Scale  of  Twentieths  of  an  Inch  feen  only  by 
the  naked  Eye,  and  found  its  Length  to 
cover  14  and  its  Breadth  8  of  thofe  20th 
Parts  of  an  Inch.  —  But  the  Meafures 
of  t^ths  and  /0ths  being  only  the  apparent 
Dimenfions,  they  muft  be  divided  by  80, 
the  magnifying  Power  of  the  Glafs,  to  give 
the  real  Size  of  the  Animalcule,  which  will 
then  be  found  to  be  T  £±0  in  Length,  and 
,  f0  0  in  Breadth:  whichFradtions  reduced  to 
their  fmalleft  Denominators  will  be  R*0, 
(nearly  r  f  4th)  and  2£0  :  or  taken  decimally, 
1  oVo'o  o*h,  and  5  /0  0th  Parts  of  an  Inch. 

CHAP.     XXV. 

*      The  Louse  of  the  Carp. 

THE  Animal  fhewn  at  N°xiv.  Plate 
XIV.  was  found,  with  feveral  others 
of  the  fame  Kind,  iticking  to  a  large  Carp, 

juft 

+  Sec  this  Method  explained  in  T&i  Microfcopt  made  €af$% 
PaS-  45- 
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jiift  taken  out  of  the  Canal  in  St.  yarns** 
Park.  It  was  about  one  Tenth  of  an  Inch 
long,  and  nearly  as  much  in  Breadth  at  the 
broadeft  Place.  Its  Back  was  covered  with 
a  Shell,  (or  rather  pliable  Scale)  of  the  Fi- 
gure reprefented  in  the  Drawing :  this  Shell 
was  fo  extremely  tranfparent,  that  the  finny 
Legs,  of  which  it  has  four  Pair,  befides  two 
fhorter  Claws,  might  be  feen  almoft  as 
clearly  through  it  as  if  they  had  noCovering; 
and  on  each  Side  the  Body  of  the  Animal, 
at  equal  Diftances  therefrom,  were  many  cu- 
rious and  beautiful  Ramifications,  fomewhat 
opake,  extending  a  conliderable  Length,  and 
feeming  either  to  be  Blood-veffels,  or  muf- 
cular  Proceffes  connefting  the  Body  with  the 
Shell.    ' 

The  Tail  was  a  Kind  of  fcaly  double  Fin, 
not  unlike  thofe  at  the  Extremity  of  a  Lob- 
fter's  Tall,  but  exceedingly  tranfparent,  and 
each  Half  or  Fin  was  marked  with  one  fingle 
black  Spot,  as  in  the  Plate. 

The  Eyes  (which  for  the  Sake  of  mewing 
them  to  more  advantage  are  greatly  magni- 
fied at  Jig.  K,  1.  1.)  were  very  Angular  in 
their  Structure,  being  neither  fmooth  fingle 
Balls,  like  thofe  of  moft  Quadrupeds,  Birds 
and  Fifties  ■,  nor  pearled  Balls  like  theEyes  of 
many  Infefts ;  but  in  this  Animal  each  Eye 
was  compofed  of  a  globular  Body,  almoft  in- 
circled  round  with  fmaller  Globules,  as  the 
Drawing  reprefents. 

B  b  4  Between 
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Between  the  Eyes  appeared  two  pair  of 
fliort  ftrong  Spines,  one  pair  whereof  point- 
ed forwards  and  the  other  backwards :  I 
know  not  whether  thefe  ferved  as  Feelers, 
or  were  Weapons  of  Defence  or  Offence. 
At  a  little  Diftance  below  the  Eyes  were 
placed  two  large  cylindrical  or  rather  fome- 
what  conic  Suckers,  compofed  of  feveral 
Annuity  feemingly  like  thofe  that  form  the 
Windpipe  in  Birds  and  Beafts.  The  Animal, 
by  means  of  thefe,  adheres  and  fixes  itfelf  £0 
ftrongly  to  the  Fifh  It  preys  upon,  that  all 
the  Motions  and  Efforts  it  can  ufe  are  in- 
fufficient  to  fhake  off  the  little  Tormentor, 
.  who  is  continually  feeding  on  and  making  it 
uneafy.  See  the  Suckers^.  K.  2,  3.  Juft 
below  them  at  3 ,  and  above  the  grand  in- 
teftinalDudt,  lay  the  Heart,  compofed  of  two 
Lobes,  which  might  be  feen  to  contradt  and 
dilate  alternately,  as  the  Hearts  of  many 
other  minute  aquatic  Infefts  do. 

One  of  the  fhort  Fore-claws,  which  is 
covered  with  a  ftrong  Shell,  and  armed  with"" 
three  Hooks  at  its  largeft  Joynt,  is  fhewn 

fig-  L\ 

This  little  Creature  makes  a  very  pretty 

Appearance  in  the  Water,  where  it  is  con- 
tinually playing  up  and  down,  with  a  Kind 
of  hovering  Motion,  like  that  of  the  May- 
Fly  in  the  Air.  Sometimes  it  leaves  tne 
Fifh,  to  divert  itfelf  for  a  while  in  fuch 
Manner,and  then  fettles  on  it  and  fixes  itfelf 


again  * 
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again.  The  internal  Motions  of  the  Bowels, 
&c.  are  prefented  fo  finely  to  Obfervation, 
by  the  uncommon  Tranfparency  of  its  Shell 
and  Skin,  that  it  is  a  moft  agreeable  Object 
for  the  Mi cr of  cope ;  and  the  Carp  is  often 
peftered  with  fuch  Numbers  of  them,  that 
they  are  not  very  difficult  to  procure.  They 
may  be  kept  a  long  while  with  the  Carp  in 
Water,  but  unlefs  the  Fifh  be  with  them 
they  die  in  a  Day  or  two. 

The  natural  Size  of  this  Infeft,  at  its  full 
Growth,  is  fomething  lefs  than  one  of  its 
Eyes  appears  in  the  magnified  fig.  K. 


CHAP.    XXVI. 

The  Loufe  of  the  Banftickle,  or  Prickleback.' 

NUMB.  xv.  is  the  Pifture  of  the  little 
Vermin  that  infefts  the  Banftickle  or 
Prickleback  5  whereto  it  adheres  fo  firmly 
that  it  is  hardly  poflible  for  the  Fifh  to  get 
rid  of  it,  unlefs  it  pleafes  to  unfix  itfelf.  It 
is  furnifhed  with  a  pair  of  fucking  Inftru- 
ments  like  the  Carp-Ioufey  has  the  fame 
Number  of  Legs  or  Fins,  which  are  conti- 
nually in  Motion  whether  it  be  fwimming  or 
fattened  upon  the  Fifh  :  and  in  moft  other 
Particulars  it  fo  nearly  refembles  the  faid 
Animal,  that  after  taking  notice  of   fome 

Difference 
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Difference  in  Shape,  which  the  Pidture  may 
ferve  to  (hew,  nothing  more  need  be  faid 
about  it. 


The  Long-fhouted  Squill  a,  6fc/ 

SEVERAL  of  the  Infers  (hewn  N°  xvi. 
were  fent  to  me  from  Tarmouth>  in  a 
Bottle  of  very  clear  Water.  Some  were  a- 
bout  a  Sixth  Part  as  big  as  the  Pi&ure,  and 
others  a  great  deal  lefs,  but  none  of  them 
alive  :  having  either  been  fuffocated  by  cork- 
ing the  Bottle  too  clofe,  or  (haken  to  Death 
in  bringing.  They  feem  to  be  of  the  Squilla 
Kind,  tho'  a  Species  I  have  never  feen  before 
or  fince  :  but  the  Numbers  that  were  fent 
make  me  imagine  they  are  frequent  in  thofe 
Parts. 

The  Back  is  cruftaceous,  and  joynted  like 
a  Lobfter's  Tail  5  having  ten  Articulations, 
which  divide  it  into  eleven  Parts,  the  mid- 
dlemoft  of  which  are  wideft ;  for  they  leflen 
from  thence  to  the  joyning  on  of  the  Head 
one  Way,  and  grow  tapering  the  other  Way 
to  the  Extremity  of  the  Tail,  which  ends 
almoft  in  a  Point,  with  a  Sort  of  a  Horn  on 
each  fide,  that  extends  beyond  the  Tail.  The 
Scales  of  the  Back  reach  down  the  Sides,  and 
meet  the  upper  Part  of  the  Belly,  beyond 
which  they  ftretch  out  and  over-hang  a 
little.     The  Belly  is  fofter  than  the  Back, 

and 
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and  from  its  anterior  Part  proceed  fix  Legs, 
on  each  fide  three,  joynted  in  an  odd  Man- 
ner, and  feemingly  but  awkard  for  walking 
with.  But  the  moft  extraordinary  Part  of 
thisAnimal  is  theHead :  a  Draught  whereof, 
magnified  a  great  deal  more,  is  given^g-.S*.— 
This  Head  is  armed  with  a  pair  of  very  fharp 
hookedForceps ;  between  which  it  is  length- 
ened out  into  a  Sort  of  Probofcis,  whofe 
Shape  refembles  a  Duck's  Bill,  and  under 
that  the  Forceps  can  occafionally  be  brought 
together,  or  even  crofs  each  other,  in  order 
to  fecure  its  Prey.  However,  this  Probofcis 
did  not  divide  nor  open  like  a  Bill  or  Mouth, 
neither  could  I  difcover  that  it  had  any  Per- 
foration :  which  makes  it  probable,  that  the 
Creature  filcks  in  its  Nourifhment  intirely 
through  the  arched  Limbs  of  the  Forceps, 
in  the  fame  manner  as  the  Squilla  defcribed 
^5.358.  And  indeed  our  prefent  SubjecT:  dif- 
fers little  from  that  voracious  Squilla  (which, 
I  take  it  to  be  another  Species  of)  except 
in  having  a  Probofcis  ;  whereas  in  that  the 
Forepart  of  the  Head  between  the  Forceps 
is  remarkably  Ihort  and  flat  J. 

The  Figures  M  and  N,  in  this  fame  Plate, 
are  two  Views  of  an  Animalcule,  many  of 
which  were  difcovered  in  Water  that  had 
been  kept  in  a  Glafs  Jar  for  fome  Months.— 

It 

%  Stippofing  the  Probofcis  away, the  Drawing  NB  xvi,  will 
give  a  pretty  good  Idea  of  the  Sptii/a  pag.  358. 
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It  is  {hewn  atM  in  the  Pofture  of  fwimming, 
at  which  Time  it  moves  pretty  fwiftly  with 
its  flat  Head  foremoft  :  its  Tail  appears  di- 
vided, and  on  each  Side^it  extends  a  fpread- 
ing  Fin.  At  N  it  is  fhewn  in  Profil,  and 
with  its  Fins  drawn  in,  as  ufually  is  the  Cafe 
when  it  appears  at  reft. 

*Tis  about  the  Size  of  the  largeft  Animal- 
cules found  in  thelnfufions  of  Hay  in  Water. 


CHAP.    XXVIII. 

A  Letter  from  a  Friend,  containing   many 
curious  Microfcopical  Obfervations,  &c. 

MANY  of  the  Drawings  in  Plate  XV. 
together  with  the  Defcriptions  of 
them,  were  fent  me  by  a  Gentleman,  whofe 
true  Judgment  in  the  Ufe  of  the  Micro- 
fcope,  and  the  Accuracy  of  whofe  Pencil  in 
delineating  therefrom,  I  have  been  long  ac- 
quainted with  -,  and  whofe  Name,  had  I 
leave  to  mention  it,  would  do  great  Honour 
to  this  Work,  as  his  Friendship  does  to  the 
Author  of  it.  As  it  is  therefore  neceffary 
to  give  his  Defcription  of  thefe  curious  Sub- 
jefts  in  his  own  Words,  I  hope  it  may  be 
excufable  to  publifh  the  whole  Letter  where- 
in they  are  inferted,  though  written  with  the 
kind  Partiality  of  a  Friend. 

SIR, 
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SIR, 

I  Am  glad  you  are  determined  to  publiih 
your  Microfcopkal  Obfervattom.  There 
are  few  who  have  been  able  like  you,  to 
gain  Accefs  to  the  Sacrarium  in  quo  redubta 
et  claufa  funt  arcana  Natura  j  fewer  ftill 
who  have  Capacity  to  fmooth  the  Path  for 
others,  and  render  the  Examination  of  Na- 
ture by  the  Microfcope  eafy,  Ihort  and  plea- 
fant :  This  you  have  done,  and  thereby  havfi 
acquired  a  Title  to  the  Obfervations  which 
by  your  Book  others  have  been  enabled  to 
make.  What  I  fend  you  are  therefore  of 
right  your  own.  They  have  fuffered  indeed 
by  not  being  under  your  Eye  j  their  Defects 
are  mine ;  what  Worth  they  may  have  muft 
be  afcribed  to  the  Affiftance  of  your  printed 
Directions  for  the  Ufe  of  the  Microfcope. 

You  defire  to  add  to  your  proper  Obfer- 
fervations,  fuch  as  have  been  occafionally 
made  by  your  Friends  :  and  as  I  am  fo  happy 
as  to  be  one  of  that  Number,  I  mall  here 
communicate  what  has  occurred  to  me;  per- 
haps of  very  little  Confequence,  but  as  rerum 
Natura  facra  fua  nonfimul  tradit,  nee  omni- 
bus  ilia  patent,  the  following  Observations 
may  have  the  Recommendation  of  Novelty 
in  fome  Degree  :  and  thofe  that  are  not  in- 
tirely  new  I  fend  to  you,  becaufe  they  tend 
to  correct  the  -imperfedl  or  incompleat  Ob-, 
fervations  already  publifhed. 

The 
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The  Drawings  I  made  myfelf,  when  the 
Objefts  were  under  Examination,  with  Mr. 
Cuffs Microfcopes,  and  as  exactly  as  I  could: 
and  his  Glafles  are  fo  excellent,  that  if  there 
fhould  be  found  any  Defedts  in  the  Figures, 
they  muft  be  attributed  to  my  Inaccuracy 
and  Difufe  of  Drawing.  However,  fuch  as 
they  are,  they  are  at  your  Service. 

If  thefe  Tilings  fhall  appear  infignificant, 
yet  as  in  complying  with  yourDefire  to  have 
them,  they  afford  me  an  Opportunity  of 
(hewing  my  Regard  and  Friendfhip  for  you, 
they  are  grateful  and  valuable  to  me. 

I  (hall  firft  give  you  an  Account  of  what 
I  have  met  with  in  Refpeft  to  Water-In- 
fe#s,  which  have,  formerly,  in  many  Inftan- 
ces,  been  thought  imperfect  in  their  Pro- 
duction, from  the  Imbecility  of  the  Element 
to  which  their  Creation  was  attributed  :  for 
aquatic  Infefts  may  certainly  be  compre- 
hended under  Animalia  aquatica,  which  Se- 
neca calls,  tarda  et  informia,  ut  in  aere  caco 
pinguiquc  concepto.  But  Attention  to  the 
Works  of  God  makes  manifeft,  that  the 
Heavens  do  not  alone  declare  his  Glory  $  — ■ 
Jupiter  e/i  quodcunque  vides.  And  indeed 
whoever  fearches  the  Waters  will  not  find 
his  Curiofity  difappointed  ;  there  he  will  fee 
the  Works  of  God  difplayed  to  thofe  who 
delight  in  them  ;  and  perhaps  with  greater 
Variety  and  more  Profulion  than  in  any  other 
Element. 

Fig. 
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Fig.  1.  Plate  XV.  is  an  aquatic  Infect  of 
which  we  have  two  Drawings  andAccounts, 
both  very  fhort  j  one  in  the  Phil.  Tranf.  288, 
the  other  in  the  Letters  of  Mr.  Leewwenboek, 
Epijl.  121  :  and  as  this  Infect  has  no  Name, 
I  will  venture  to  call  it  the  Pediculus  aquati- 
on }  for  the  Infect  to  which  Goedart  gives 
that  Name,  is  now  allowed  to  be  the  Pulex 
arborefcens,  or  arboreus  of Swammerdam.  This 
Infect  is  a  common  one,  and  of  the  crufta- 
ceous  Kind,  but  being  pretty  tranfparent  it 
is  a  beautiful  Object  in  the  Microfcope. 
When  it  is  fwimming  it  appears  as  Jig.  1.  It 
has  five  pair  of  Legs ;  the  firft  pair  on  the 
Side  of  die  Head  are  the  longeft  it  has,  the 
four  other  pair  are  fhort  and  upon  its  Belly : 
the  firft  and  fecond  pair  are  only  vifible  as  it 
fwims.  The  Back  is  guarded  with  large 
Scales  which  proceed  all  the  Way  to  theTaU, 
but  from  the  eighth  Scale  they  are  frequently 
covered  fo  thick  with  Hair,  that  only  the 
Joynts  or  Divifions  are  difcernable  j  but  in 
other  Poftures,  as  in  N°  3,  the  Scales  arc 
vifible  all  the  Way  to  the  Tail.  —  The 
Tail  is  divided  into  two,  with  Hairs  iffuing 
from  the  Extremities  of  eachDivifion,  which 
in  fwimming  are  kept  extended,  as  in  Jig. 
1.  The  Colour  of  this  Infect  is  a  pale 
brown. 

Fig.  4.  mews  the  Infect  upon  its  Back, 

when  all  the  Legs  were  vifible  j  only  the 

three 
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three  loweft  pair  were  laid  back  upon  its  Bo- 
dy, and  kept  in  a  conftant  Motion  among  the 
Hairs  which  cover  its  Belly,  as  if  brufhing 
itfelf.  Nearer  the  Tail  appear  two  Bags  or 
Paps,  hanging  down,  with  a  round  Part  at  the 
Extremities,  fet  with  a  few  Hairs.  I  at  firft 
imagined  thefe  were  the  Receptacles  of  its 
Spawn,  but  have  fince  found'  theSpawn  plac- 
ed much  lower  under  the  Tail  :  fb  that  if 
this  be  the  place  of  the  Spawn  in  the  parti- 
cular Infeft  thefe  Drawings  were  taken  from, 
there  may  be  different  Species  of  thefe  Infedls. 

Fig.  3.  is  the  fame  Infedfc  reclined  on 
one  fide,  when  the  Scales  are  mbft  confpicu- 
ous  as  they  unite  ;  eight  of  its  ten  Legs  are 
vifible,  and  only  one  of  the  Paps  appears 
hanging  down. 

It  is  faid  in  the  Tranfatfions  that  this  In- 
fcft  is  monoculous ;  and  indeed  it  is  not  eafy 
to  difcover  its  Eyes  -,  they  are  placed  in  the 
middle  of  the  Head  between  tne  firft  pair  of 
Arms,  and  appear  as  in  Jig.  2.  But  it  has 
two  Eyes  joyned  at  the  Bottom,  both  coni- 
cal, and  apparently  feparated  towards  the 
Vertices  as  at^g-.  X.  which  fhews  thefe  Eyes 
greatly  magnified.  When  the  Head  of  the 
Infett  is  bent  down,  they  may  eafily  be  mif- 
taken  for  one  Eye,  as  is  evident  from  their 
appearance  in^.  3. 

Mr  Leeuwenhoefcs  Painter  has  given  Us  a 
very  bad  Figure  of  this  Infeft  5  his  Account 

mentions 
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mentions  the  Manner  of  its  carrying  the 
Spawn.  In  fig.  2,  towards  the  Tail,  the 
Spawn  Bags  (at  leaft  what  I  believed  fuch) 
were  more  extended  than  in  any  of  the 
other  Figures,  but  no  Spawn  was  difcovered 
in  them ;  and  fince  thefe  Drawings  I  have 
examined  more  of  the  Pediculi  aquatiri,  and 
■find  the  Spawn  fixed  to  the  Tail  much  low- 
er than  thofe  Bags,  and  adhering  to  theTail 
by  two  fine  Ligaments,  which  are  eafilybroke 
■  by  the  Infect' s  ftirring  itfelf  in  the  Water ; 
and  fometimes  all  the  Spawn  comes  away 
flicking  together,  but  oftener  feparated  arid 
difperfed  among  the  Water.  But  though  I 
have  kept  the  Spawn  fome  time,  I  never 
could  find  the  young  Infects  in  the  Water, 
which  Leeuwenboek  fpeaks  of  j  but  perhaps 
I  have  not  had  mine  when  the  Spawn  was 
come  to  an  equal  State  of  Maturity.  I  have 
fent  you  this  Account,  becaufe  the  former 
Figures  of  this  Infect  have  been  extremely 
imperfect  in  all  refpects,  except  the  Spawn, 
which  in  Mr.  Leeuwenboek'%  Drawing  is  exact 
enough  *,  and  alfo  as  I  found  the  Opinion 
received  that  this  Infect  varied  from  all  others 
in  being  monoculous. 

Cc  The 

*  From  fading  this  little  Creature  very  frequently  with 
its  two  Bags  of  Spawn  adhering  to  its  Tail,  (  as  may  be  feen 
Plate  IX./g,  II,  of  the  Mierofiept  madt  tafy  >  in  the  Draw- 
ing there,  taken  from  Mr.  LteuiuenfyiA,)  I  hare  been  accuf- 
tamed  to  call  it  the  B*g-Aiimal% 
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The  two  Figures  5  and  6  are  I  believe 
Only  different  Appearances  of  the  fame  In- 
fedt,  altho*  there  is  fomfe  Variation  in  the 
Make  of  the  Shells,  but  in  another  Refpeds 
they  agree.  I  at  firft  took  this  Infed  for 
the  Pu/ex  arbor  efcens  and  certainly  it  may  be 
claffed  with  it :  but  comparing  it  with  Swam- 
merdanis  Figure,  it  by  no  Means  agrees 
therewith,  nor  with  that  which  you  (hewed 
me  .•(• ;  for  in  this  there  are  four  Bracbia 
ramofa^  in  the  other  only  two  j  thefe  here 
are  lower,  and  proceed  from  the  Infeft  un- 
der the  Shell,  the  others  are  on  each  Side 
the  Head  and  from  the  Shell.  Tliis  Infcft 
has  two  Antennae^  and  that  has  none,  but  a 
Bill  like  a  Bird's.  —  I  have  drawn  thefe  as 
they  appeared  fwimming  with  their  Backs  to 
the  Eye,  where  the  joyniftg  of  the  Sheik  is 
vifible,  which  feemed  ridged  or  marked  with 
black  Streaks  as  in  the  Figures  :  the  Colour 
was  a  deep  brown. 

In  ibme  Pond  Water  with  the  Lens  pa- 
luftris  I  found  the  Infe&s  of  which  I  tent 
you  the  Drawings  Jig.  7  and  8.  The  firft 
of  thefe,  Jig,  7,  was  contained  in  fotrrvery 
thin  tranfparent  Shells.  The  two  upptfr 
Shells  united  on  the  Back,  and  declined  down 
the  Sides  till  they  met  with  two  under  Shells, 
making  at  the  joyaing  of  the  Sides   acute 

.Angles, 

f  The  Figure  here  srentiQfced  ma^  be  feea  Flan  XH. 
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Angles,  and  at  their  joyning  on  the  Back 
and  Belly  obtufe  Angles  ->  hut  the  upper 
Shells  proje&ed  beyond  the  lower,  which 
appeared  beyond  the  upper  towards  theTaiU 
and  probably  by  this  means  thefe  upper  Shells 
ferved  thelnfeft  inftead  of  Fins,  and  to  keep 
it  up  in  the  Water.  All  the  Shells  were 
elliptical. 

The  Figure  reprefents  the  Infed:  fwim- 
ming,  when  the  Head  appeared  beyond  the 
Shells  without  any  Antennae  or  Feelers :  the 
Tail  was  divided  and  extended  :  the  Body 
was  very  apparent,  and  that  Part  which  is 
on  the  Back  in  the  Middle  was  in  a  con- 
ftant  Motion,  alternately  contracting  and  di- 
lating. From  each  fide  below  this  Part  there 
appeared  a  Ligament,  terminating  at  the 
Circumference  of  the  upper  Shells,  and  may 
perhaps  ferve  to  keep  the  Shells  fteady,  or 
to  move  them,  if  they  be  moveable,  which 
I  could  not  difcover,  for  the  Motion  of  the 
Infe&  is  very  equable  and  fmooth. 

Fig.  8,  is  an  Infed  which  I  am  apt  to  be- 
lieve is  the  fame  t&jig.  5,  in  another  Pofture, 
as  it  ftands  feeding  in  the  Water  :  for  it  a- 
grees  in  Colour  and  in  the  Shell  exactly :  the 
Antennae  and  Arms  have  as  hear  a  Refem- 
blance  as  can  be  expected  in  fuch  differing 
Portions.  It  h^s  indeed  two  Legs  behind, 
wherewith  it  fixes  itfelf  to  the  Glafs,  which 
do  not  appear  in  the  other  5  but  if  they  arfe 
.only  to  fix  itfelf,  they  may  be  covered  under 

Cc  2  the 
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the  Shell  when  fwimming  :  however  there 
is  fome  difference  in  the  Appearances.  This 
Infeii  fwims  well  and  nimbly^  and  by  a  ra- 
pid Motion  of  its  Arms  makes  a  ftrong Cur- 
rent to  bring  it  Food  :  (which  Manner  of 
feeding  by  a  Current  or  an  Eddy  is  common 
to  many  other  Water  Animals:)  indeed,  the 
Swiftnefs  with  which  it  moves  not   only 
the  two  Arms  that  are   extended  to  draw 
Things  toit,but  alfo  thofe  that  are  bent  back, 
to  drive  along  each  fide  what  is  not  fit  for 
its  Food,  and  the  Way  they  co-operate  all 
together  to  make  a  ftrong  Stream,  is  incon- 
ceiveably  curious,  as  well  as  its  Conftancy 
and  unwearied  Application.  When  it  is  dis- 
turbed it  draws  itfelf  intirely  into  the  Shell, 
and  then  appears  not   unlike  a  fmall  frefli 
Water  Mufcle. 

The  Infe&ijig.  9  is  very  uncommon :  I 
never  met  with  any  more  of  the  Kind,  nor 
with  any  Account  of  it.  At  fir  ft,  when  I 
found  it  among  fome  Water  in  a  leaden 
Ciftern  ftocked  with  the  Nympha  Vermiculi 
of  the  Gnat,  I  fancied  it  might  be  the  Ver- 
miculas  of  that  Infect ;  efpccially  as  theHead 
was  not  very  unlike  it,  and  it  had  pulmona- 
ry Tubes  towards  the  Tail,  as  the  Nympba 
Vermiculus  has  one.  But  as  it  never  chang- 
ed its  State  during  three  Weeks  that  I  kept 
it  alive,  though  the  Gnats  changed  .much 
fcorier,  and  it  has  many  different  Parts  from 

■    -       -  thofe^. 
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thofe,  I  muft  own  I  know"  not  what  InfeiS 
it  is,  or  whatStafe  it  is  in. 

The  natural  Length  of  this  Infedt'was1 
,A0th  of  an  Inch,  and  lits  breadth  at  the ' 
Shoulders  or  broadeftPart  ,f  0  of  an  Inch, "t 
according  to  the  moft  exaci  Dimenfions  I 
was  able  to  take.  Its  Colour  was  a  pale  red 
or  pink,  which  appeared  deeper  at  the  joyn- 
ing  of  the  Rings,  but  tranfparent.  The  Head 
was  covered  with  a  Shell,  of  a  light  brown, 
with  two  fmall  Eyes  fet  round  with  Hair,  as 
was  alfo  the  Mouth,  or  at  leaft  that  Forepart 
of  the  Head  on  each  Side  of  which  it  had 
the  Antenns  bending  inwards ;  but  without 
Hair  or  any  Joynts  between  the  Shell  of  the 
Head  and  the  firft  Ring  of  the  Body  -x  the 
Neck  part  which  appeared  being  a  Continu- 
ation from  the  Head.  Its  Body  confifted  of 
eleven  Rings,  tapering  fomething  all  the 
Way  to  the  Tail,  butthe  two  firft  and  three 
laft  Rings  not  fo  wide  as  thofe  in  the  Mid- 
dle. Under  the  firft  and  fecond  Ring  it  had 
two  Legs,  (of  which  one  only  could  be  re- 
prefented  in  the  Figure)  and  their  Extremi- 
ties were  fet  round  with  Hairs  :  between  the 
tenth  and  eleventh  Ring  two  fmall  Tubes 
arofe,  making  an  obtufe  Angle  with  the 
Forepart  of  the  InfecYs  Body,  but  an  acute 
Angle  with  each  other  :  the  Ends  of  thefe 
Tubes  were  fet  round  with  Hairs  and  feemed, 
to  be  open  :  I  take  thefe  to  be  pulmonary : 
not  that  the  InfecT:  always  kept  them  upon 
C  c  3  the 
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the  Surface  of  the  Water,  though  it  often 
brought  itfelf  up  till  they  were  there,  but 
becaufe  in  other  Infects  fuch  like  Inftru- 
ments  of  breathing  have  been  obferved. 

From  the  eleventh  Ring  the  Tail  begins ; 
which  is  reprefented  as  it  appears  when  the 
Infedt  ufes  it  for  fwimming,  and  the  whole 
of  it  is  moft  vifible.    It  does  not  however 
keep  it  in  this  Pofture  when  fwimming,  bjtt 
alternately  extends  it  on  each  fide  and  brings 
it  together  again  as  Men  do  their  Arms  in 
fwimming.     The  Ends  of  each  Branch  of 
the  Tail  are  fet  round  with  Hairs,  and  there 
feems  to  be  a  Joynt  in  each ;  but  the  Draw- 
ing will  give  you  a  better  Idea  of  it  than  any 
Words.  —  I  muft  not  however  omit  faying 
fomething  of  its  Inteftines.     On  each  fide 
there  is  a  fmall  Veflel  running  from  theHead 
to  the  Tail,  in  which  aconitant  Circulation 
of  a  pellucid  Fluid  was  difcernable  :  from 
the  fecond  Ring  to  the  fourth  a  dark  colour* 
ed  Veflel  appeared,  with  the  End  next  the 
Head  feemingly  open,  or  if  covered,  it  was 
with  a  light  coloured  circular  Tegument. 
This  Veflel  terminated  in  a  fine  Canal  that 
feemed  to  enter  another  Bag  of  a  clear  white 
Colour,  at  whofe  End  was  a  Gut  or  Canal 
that  went  quite  down  to  the  Tail,  Thi6  Bag 
or  Veflel  Iconje&ured  might  be  its  Stomach* 
Above  this  Gut,  and  at  the  feventh  Ring,  be- 
gan another  Veflel  or  Ligament,  I  can't  tell 
which  j  reaching  (after  crofling  itfelf  twice) 

'    to 
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to  half  the  tenth  Ring,  and  there  ending 
abruptly,  without  communicating  with  any 
other  Part  ;  fo  that  unlefs  it  be  an  XnAru- 
ment  for  contracting  the  Body  of  the  Infect 
in  walking  along  the  Bottom  of  the  Veffel 
it  is  in,  it  feems  only  a  Provifion  for  fome 
other  State  it  is  to  affume, — I  forgot  to  ob- 
ferve,  that  when  the  Infect  fwims  it  ufes  al- 
fo  its  Fore-legs,  bringing  them  up  clofe  un- 
der its  Head}  and  moving  them  back  clofe 
under  its  Belly. 

If  I  could  have  found  any  more  of  this 
Kind,  fo  as  to  have  ventured  killing  it,  by 
viewing  it  in  the  Solar  Microfcope  I  might 
have  given  you  a  fuller  Account  of  it,  efpe- 
cially  of  the  Intefluies  :  but  as.  I  was  curious 
to  dUcover  what  Changes  it  might  undergo, 
I  was  very  tender  of  it :  however  I  was  dis- 
appointed, for  it  died  after  I  had  kept  it 
three  Weeks  from  the  5th  of  September,  and 
in  a  Week  after  it  was  gone  to  pieces,  fo 
that  I  could  not  bring  it  to  Town,  to  ihew  it 
you  as  I  intended. 

Fig.  10,  the  only  ope  of  its  Kind  I  have 
ever  feen,  is  an  Infect  called  by  Monfteur  de 
Reaumur  le  Vers  a  queue  de  Rat,  the  Worm 
with  a  Rat's  Tail,  of  which  he  has  given  an 
accurate  Account,  Mem.  i\.  Vol.  4.  of  hi&  ex- 
cellent Memoires.  It  is  it  feems  the  Vermi- 
culus  of  a  Fly  with  two  Wings  ■•$*}  and  if  I 
Cc  4  had 

■f  It  changes  to  a  fort  ofGaJ-Fiy  or Brv&.thaat  the  Size 
and  Colour  of  the  tomman  Bee,  bat  ha»ing  only  two  Wings ; 
the  Tail  Part  broad  and  flat,  and  without  any  Sting. 
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had  had  his  Book  when  this-  Infect  was 
found,  I  fhould  have  made  freer  with  it  than 
I  did,  and  not  have  preferred'  it  to  obferve 
its  Change  of  State.  The  Drawing  of  it  I 
fend  you,  and  for  an  Account  of  it  refer  you 
to  Monfieur  de  Reaumur. 

This  Infedt  was  found  in  aCiftern  ofRain- 
Water  in  Augufl.  The  Length  of  its  Body 
was  \  of  an  Inch,  but  its  Tail  was  four  times 
the  Length  of  theBody,  though  not  extended 
near  fo  far  as  it  was  capable  of  being.  Above 
Half  of  the  Tail  was  covered  with  a  fine 
Down,  in  fmall  circular  Divifions,  as  the 
whole  Body  was :  this  Down  or  foft  Sub- 
fiance  is  of  a  fine  reticular  Make,  and  at  the 
Head  there  appeared  two  Antennae  within 
the  outward  Coat,  which  the  Infcft  by  means 
of  thefe  Antennae  fpread  out  or  dilated  at 
Pleafure :  fo  that  the  downy  Covering  fecm- 
ed  not  fo  properly  part  of  the  Infedt  as  to 
contain  the  Infedt.  There  were  Fibres  vi- 
flbly  croffing  upon  the  Back,  and  running 
down  to  the  Tail :  And  near  the  Tail,  be  - 
tween  thefe,  a  Veffel  of  a  black  Colour  ap- 
peared, growing  gradually  lefe  to  the  Extre- 
mity. The  Colour  of  the  Infed:  was  a  pale 
Afh,  the  Tail  and  Antennae  black,  the  Extre- 
.  mity  of  the  Tail  fet  with  Hair. 

I  take  this  Infect  to  be  the  fame  with  the 
Rat-tail'd  Infedt  of  Monfieur  de  Reaumur,  but 
by  the  Figure  you  will  fee  it  does  not  in  all 
Jlefpe^s  agree  with  what  he  h$s  defcribed  ; 

perhajps 
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perhaps  die  Flies  of  •which  thefe,  are  the 
Worms,  or  the  Nympbtey  may  vary  in  Eng- 
land from  thofe  in  France*  where  certainly 
they  are  mare  common  than  here.  The 
principal  Difference  is  in  theLegs,  of  which  , 
this  had  only  fix  pair,  his  feven  :  the  Ends 
of  them  were  fet  round  with  Hairs,  and  juft 
under  the  Tail  was  a  lingular  Fin,  double, 
joyned  atthe  loweft  Part-in  an  acute  Angles 
and  from  thence  growirig.fmaller  'till  it  came 
to  the  Body.  By  means  of  this  Fin,  as  a 
Rudder,  it  fteered  itfelf  in  the  Water,  on  the 
Surface  of  which  it  kept  the  Extremity  of 
its  Tail :  and  when  Water  was  added,  it 
lengthened  its  Tail  as  much  as  it  could:  and 
if  that  did  not  reach  the  Surface,  it  railed 
itfelf  higher,  exactly  vsMonfieur  de  Reaumur 
obferves,  and  about  the  fame  Length,  (near 
five  Inches, )  before  the  Infect  was  obliged  to 
leave  the  Bottom  of  the  Glafs, 

I  £hall  now  defcribe  an  Infect  not  found 
in  Water,  and  very  common  in  Time  of 
Harveft,  but  of  which  I  have  never  feen  any 
Drawing  or  Account.  It  is  called  the  Har- 
vefi-Bug :  is  of  a  bright  red  Colour  :  fo  very 
fmall  as  to  be  imperceptible  to  the  naked 
Eye,and  on  thePoint  of  a  fineNeedle  refem- 
bles  a  Drop  of  Blood.  A  Drawing  taken 
from  the  Infect  preferved  in  a  Slider,  and 
greatly  magnified,  is  given  fig.  il. 

I  had  ■  often  heard  of  thefe  Infects,  but  did 

not  give  intire  .Credit  to  what  \  heard,  'till  a 

3  ^ady 
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Lady  taking  this  out  of  her  Nock  convinced 
me  of  their  Exiftencc  and  Tafte.  They  are 
extremely  troublefome  to  thofe  that  walk  in 
the  Fields  in  Time  of  Harveil,  efpecklly  to 
the  Ladies,  for  they  know  what  Skins  are 
fineft  and  eafieft  to  pierce.  They  have  at  the 
HeadlaProbofcis  near  f  of  their  own  Length; 
by  which  they  firft  make  way  through  the 
Skin,  and  then  bury  themfelves  under  it, 
(leaving  no  mark  but  a  fmall  red  Spot)  and 
by  their  fucking  the  Blood  create  a  violent 
Itching ;  a  good  Remedy  for  which  is  a  little 
Hungary  Water  ;  though  perhaps  Spirit  of 
Wine  with  Camphire  might  be  more  de- 
ftru&ive  to  thefe  little  troublefome  Attend- 
ants of  Summer  Walks,  They  are  I  believe 
frequently  carried  in  the  Winds  at  their  Sea- 
fon,  for  I  have  fince  known  them  attack 
Ladies  in  a  Garden,  which  was  defended 
from  a  Corn  Field  by  a  Wall,  too  high  for 
thefe  Infe&s  to  get  over  any  other  Way. 

They  have  three  Legs  on  each  Side,  with 
four  Joynts  fet  with  Hair,  as  the  Body  is  all 
round.  The  firft  pair  of  Legs  arife  from  the 
Back,  juft  below  the  Eyes  :  the  other  two 
pair  from  the  Belly  :  it  has  alfo  two  fliort 
Antennae,  one  from  each  Side  of  the  Head, 
which  appears  with  a  Divifion  in  the  Mid- 
dle. I  have  fome  times  fufpefted  this  little 
Creature  might  be  a  young  Sheep-Tick, 
from  its  Figure  and  Way  of  burying  itfelf : 
but  then  it  ihould  be  found  rather  where 

i  Sheep 
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Sheep  feed  than  in  Fields  of  Corn,  growing, 
and  before  Sheep  are  fuffered  to  come  into 
thofe  Fields  :  and  it  is  never  got  as  I  have 
heard  in  Grafs  Fields,  unlefs  bordering  upon 
Corn  ;  but  amongft  Wheat  it  never  falls.  If 
any  one  has  a  mind  to  make  Trial  upon  this 
Infect,  how  it  comes  to  be  amongft  Corn' 
only,  and  yet  lives  by  fucking  of  Blood,  he 
may  eafily  find  Abundance  of  them  :  for 
though  they  prefer  the  Ladies,  yet  they  are 
fo  voracious,  that  they  will  certainly  lay  hold 
of  any  Man's  Legs  that  comes  in  their  Way. : 
I  intended  to  have  fent  you  an  Account 
and  the  Figure  of  the  young  Plant  found  in 
the  KidneyBean,  but  as  that  has  been  already 
accurately  obferved  by  Dr.  Grew  in  the  Ana- 
tomy of  Plants,  I  need  not  trouble  you  with 
it :  I  fhall  therefore  only  take  Notice  of  the 
Seeds  of  two  other  Plants  which  have  not 
hitherto  been  obferved,  as  far  as  I  know. 

In  the  Seed  of  the  Lime  Tree,  which  a- 
rifes  from  a  Stalk  in  the  Middle  of  the  Leaf, 
(asreprefentedN°I.^.  1.)  there  is  a  young 
Plantto  be  found,  when  the  Seed  is  ripe,  to- 
wards the  Beginning  of  Offeber. 

The  Seed  of  the  Lime  Tree  is  covered 
with  a  rough  Skin,  within  which  there  is  a. 
Shell,  but  not  hard ;  if  this  Shell  be  carefully 
opened  there  will  appear  a  thin  white  Juice, 
inclofing  fix  Pods  or  Bags,  all  tyed  together, 
and  adhering  to  that  End  of  the  Seed  which 
is  joyned  to  the  Stalk,  with  very  fine  Fibres 
running 
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running  up  the  Infideof  the  Shell,  and  ap  • 
pearing  as  fig.  2.  Thefe  Pods  when  taken"  ■ 
out  of  the  Shell  appear  z&fig*  3. 

As  the  Seed  advances  in  Maturity  this. 
white  Juice  grows  harder,  'till  it  i6  quite  ripe,  - 
and  fome  one  of  thefe  Pods  has  robbed  the 
reft  of  Nourishment,  by  taking  place  within 
the  Kernel,  where  it  expands  and  excludes  \ 
the  reft,  which  will  now  be  found  flicking 
to  the  outward  Cover  of  the  Kernel  dried  to 
a  brown  Colour,  with  their  Fibres  embracing 
the  Kernel,  ferving  only  as  Cords  to  keep  the 
Nourishment  pf  tneir  more  fortunateBrother 
together,  and  appearing  as  fig.  5.  So  that  if 
we  follow  the  Opinion  of  Swammerdatn  and 
Voltaire  in  his  Metaphyfics  of  Sir  Ifaac  New- 
ton, pag,  54  of  the  Englifh  Tranflation,  that 
we  fee  in  ^Things  a  Difenvellopement  only,  here 
the  Author  of  Nature  has  provided  in  one  ' 
Seed  fix  Vermiculi,  one  of  which  alone  is  to 
become  a  Nympba  Plant  :  for  I  never  met 
with  any  Seed  which  contained  more  than 
one  young  Plant,  in  that  State,  which  under1 
Voltaire's  Authority,  I  may  venture  to  call 
the  Nympha  State. 

When  the  Seed  is  come  to  a  fufficient 
Confiftence,and  ready  to  drop  from  theTrec, 
if  it  be  opened  it  will  appear  as  fig.  4  :  the 
iniide  filled  with  a  white  fliining  Subftance 
inclofing  a  deep  green  Plant  like  a  Flower,: 
which  arifes  by  a  fmall  Fibre  from  that  Part 
of  the  Seed  to  which  the  Stalk  adhered,  and 

perpendicular 
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perpendicular  to  it.  The  Plant  when  taken 
out,  and  viewed  in  the  Microfcope,  appears  . 
as  ztjig.  6.  All  the  Fibres  of  the  Leaves  are 
difcernable,  altho'  the  Leaves  are  themfelves 
thicker  in  proportion  than'  thofe  of  the  Tree, 
and  feemingly  turgid  with  Juiete.  Thefe 
Leaves  are  double,  and  To  tender  and  foft 
that  I  could  only  with  the  fineft  Needle  fe- 
parate  them  a  little  towards  the  Top,  as  I 
have  endeavoared  to  reprefent  in  the  Draw- 
ing- 

N°  II.  is  the  Seed  of '  Afparagus.  —  Fig.  t. 
is  the  red  Berry  as  it  grows  from  the  Stalk, 
which  contains,  in  a  foft  watry  Pulp,  fix 
black  mining  Seeds,  formed  as  I  have  tried 
to  reprefent  at  Jig.  2.  Their  Appearance, 
which  ever  way  you  view  them,  reprefents 
that  Shape  which  Bellini  calls  Pelecoides. 
Each  of  thefe  Seeds  contains  a  hard  white 
mining  Subftance  with  bright  fmall  Specks 
all  over  it  j  and,  lying  horizontally,  a  fmall 
Plant,  white  indeed  but  with  a  yellow  Call, 
plainly  different  from  the  Parenchyma  in 
■which  it  is  fituated.  This  Plant  examined 
in  the  Microfcope  appears  as  Jig.  4,  with 
bright  Spots  like  Papillas  all  over  it,  and  the 
bending  Leaf  at  the  Top  tending  to  a  faint 
green.  When  the  Plant  is  taken  out  the 
Section  of  the  Seed  appears  as^.3,  in  which 
the  Bed  of  the  young  Plant  runs  quite 
through  the  Parenchyma,  from  one  Side  of 
the 
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the  Covering  or  outward  black  Film  to  the 
other. 

Altho'  I  fliall  endeavour  to  follow  the 
learned  Mr.  Hoo£$  Advice  to  thofe  who 
Ihould  correfpond  with  the  Royal  Society  : 
(C  to  fend  the  Kernel  of  Fad:  ftript  from  the 
€€  Shell  of  Impertinencies, "  yet  you  wiH 
give  me  leave  to  obferve  two  Singularities  in 
this  young  Plant  of  the  Afparagus.  Fir/l, 
that  its  Pofition  in  the  Seed  is  very  different 
from  mod:  others  :  this  lies  horizontally,  and 
not  perpendicular  to  the  Juncture  of  the 
Stalk,  as  others  generally  do  ;  and  indeed 
though  I  have  feen  many  Seedling  or  Nym- 
pha  r  lants,  I  never  met  with  one  pofited  a* 
the  Ajparagus  is.  Secondly  >  it  has  no  Fibre* 
or  Liguments  communicating  with  the  Seed 
in  which  it  is  inclofed,  but  lies  in  it  as  a  Ni- 
dus, adhering  only  by  filling  the  hollow  Bed 
exa&ly. 

I  have  now  given  you  an  Account,  and 
I  fear  a  tedious  one,  of  fome  things  unob- 
ierved  before,  I  believe, which  have  occurred 
to  me  :  from  your  Friendship  I  am  peffuad- 
ded  I  need  make  no  Excufe  for  it  $  if  I  was 
to  make  one,  Piiny  the  elder  {et  ilie  etiam 
Caufas  a&it&vit)  ihall  tell  you  mySentimente 
as  well  as  his  own,  inter  crimina  ingrati  am- 
mi  et  hoc  duco%  Naturam  ignorare. 

I  am,  Sir, 

Your  fincere  Friend  and  moft 

humble  Servant. 
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CHAP.    XXIX. 

0/  lwnmouB  Water  Insects. 

IN  my  former  Trettife  on  me  AJicrgfcope^ 
I  took  Notice  of  the  Jbining  Light  fre- 
quently found  on  the  Shells  of  Oyfters,  as 
being  produced  by  three  Sorts  of  Animal- 
cules, which  are  there  defcribed,  according 
to  the  Account  given  of  them  by  Monfeur 
Auxaut  -f.  I  had  then  no  Opportunity-  of 
adding  any  Figure  to  mat  Account :  but  hav- 
ing not  long  ago  been  favoured  (by  a  Friend 
whom  I  can  depend  on  )  with  the  Defcrip- 
tion  and  Drawing  of  one  Sort  of  Animal- 
cule, which  he  had  observed  to  occafion  fuch 
Light,  I  ihall  infert  it  here. 

Having  (he  lays)  been  fometimes  fur- 
prifed  at  the  Sparks  of  Light  to.  be  feen  on 
the  Shells  of  Oyfters,  on  removing  them,  or 
Unking  on  them,  when  newly  taken  from 
the  Sea ;  he  beftowed  fome  rains  to  find 
out  the  Caufe  j  and  after  many  Examinati- 
ons became  perfectly  convinced,  that  theie 
mining  Sparks  are  lucid  Emanations  from 
a  minute  mfed,  differing  in  its  general  Form 
but  Uttle  from  the  common  Scohpendra.  This 
Infect  he  carefully  made  a  Drawing  of  from 
the  Microfcope,  an  exact  Copy  of  which  is 
given 

f  Microfeapemidc  eafy,  third  Edit,  fag,  24 1. 
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given  at  Letter  A.  —  Its  Length  was  about 
the  I  th  and  itsBreadth  rather  more  than  the 
iooth  Part  of  an  Inch. 

The  Body  confifts  of  twenty-eight  Joynts 
or  Divifions,  exclufive  of  the  Head  and  Tail 
Parts :  each  of  thefe  Divifions  has  a  pair  of 
Feet  belonging  to  it,  (viz.  one  on  each  fide) 
making  the  whole  Number  of  its  Feet  56, 
or  twenty-eight  pair  :  they  are  all  fhort  and 
befet  with  Hairs. 

The  Tail  Part  is  larger  than  any  of  the 
other  Divifions,  and  has  three  pretty  long 
Spines  orBriftles  proceeding  therefrom.  The 
Head  is  remarkable,  on  Account  of  its  being 
armed  with  a  pair  of  Forceps  uncommonly 
long  and  large  in  proportion  to  the  other 
Parts :  beginning  much  farther  backwards 
than  is  uiual  in  other  Animals,  and  reach- 
ing beyond  the  anterior  Part  of  the  Head,  in 
a  Manner  very  convenient  for  feizing  its 
Prey  and  carrying  to  the  Mouth  any  thing 
it  takes  hold  of.  If  is  furnifhed  with  a  pair 
of  Horns,  and  has  befides  at  the  Snout  two 
fhort  Antennae  or  Feelers. 

This  little  Infedt  can  emit  or  conceal  its 
Light :  and  fometimes  its  Luftre  is  fo  bright 
as  to  be  difcoverable  even  in  openDay-light, 
cfpecially  on  being  touched  or  disturbed  *. 

Its 

•  The  Rev.  Mr.  Thomas  Harmer  olWattltfitlixn  SuffM. 
fent  a  Sea  fnfeft  to  a  Friend,  who  gave  it  me,  preferved  ja 
Spirit  of  Wine.    The  Account  Mr.  Harm**  wrote  with  it 
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Its  Light  is  blewifb  like  that  of  the  Glow- 
worm, or  a  Spark  of  burning  Brimftone.— 
My  Friend  obferves,  that  our  fmall  Land 
Scokpendra  has  likewife  ttie  Property  of  ihin- 
ing  in  the  Dark,  which  indeed  has  been 
taken  notice  of  long  ago.  * 

Dd-  It 

fays,  that  opening  Oyfters  he  found  this  Animal  between  two 
Shells  which  ftuck  together.  Itwas  alive,  but  faint.  Perceiving 
it  emitted  Light  in  the  Shade,  he  carried  it  to  a  dark  Place, 
where  by  irritating  it  on  the  Back  with  a  Pin  it  fhone  pretty 
ftrongty  more  than  once.  The  Light  appeared  on  its  Back  to- 
wards theTail, chiefly  in  two  Spots ;  but,  when  more  violently 
irritated,  it  was  foraelimes  fecn  darling  along  the  Back  j  and, 

Srticularly  once,  it  was  illuminated  in  Streaks  up  to  its  very 
ead.  The  Infecl  growing  more  languid,  he  put  it, between  the 
Shells  where  it  was  found,  in  Ibme  Water  wherein  Salt  was  dif- 
folved,  hoping  it  might  revive  ;  but  in  an  Hour  it  was  quite 
dead.  —  'Tis  about  1  pf  an  Inch  long,  and  f  of  an  Inch  in 
Breadth ;  in  Figure  flat,  with  many  Fins  along  its  Sides  from 
End  to  End. 

*  Moufftt  writes,  that  his  Friend  Mr.  Brenner,  found  twice, 
by  Night  in  the  Summer  Seafon,  amongft  Heath  and  Mofs, 
the  /bitting  Scahpmdra,  lucid  and  fiery  :  its  whole  Body 
emitted  Light,  but  fomewhat  fainter  than  the  Glow-worm. 
Mr.  Briwtr  farther  fays,  —  "  Happening  to  come  home  one 
Night  in  a  Sweat,  and  in  the  Dark  wiping  my  Head  with  a 
Lmnett  Handkerchief,  the  whole  Handkerchief  appeared  to 
me  dining  and  as  it  were  on  Fire  ;  and  whilft  I  viewed  this 
feeming  Miracle  with  Surprize,  the  Light  was  all  collected  in 
one  Spot :  whereupon  folding  the  Handkerchief  together,  I 
called  for  a  Candle,  and  on  opening  itdifcovered  one  of  theie 
Saloftndr*,  which,  by  being  rubbed  about  my  Head,  had 
fpread  over  the  whole  Handkerchief  I  know  not  what  kind  of 
flaming  Vapour.  "  —  He  affirms  it  was  like  the  SceUpemlr* 
found  in  Gardens  under  Stones  and  Flower  Pots.  Vid.  Thta- 

tram  Infra.  Cap.  XV.  J>e  Cicindda. 

I  take  this  to  be  the  Kind  of  Scohtindra  tAr.JPiHetigb&y&t- 
fcribes,  lying  rolled  up  amongfi  Earth  and  Dung  :  Its  Colour 
a  brown  or  whitrlb  yellow,  the  Head  of  a  pale  Cheque,  hav- 
ing two  Amennse  fits  Length  half  an  Inch,  its  Tail  forked  ; 


jj.02  Luminous  Water  Infedfs. 

It  feems  not  improper  to  fay  fcmewhat  in 
this  Place  concerning  the  fhining  of  Sea 
Water,  fince  not  without  the  Appearance  of 
Reafon,  it  has  been  iuppofed  owing  to  vaft 
Numbers  of  luminous  lnfe£ts,  of  which  pof- 
libly  in  the  Waters  there  may  be  various 
Kinds  as  well  as  upon  the  Land, " 

A  curious  Enquirer  into  Nature  -|-,  dwell- 
ing at  Wells*  upon  the  Coaft  of  Norfolk*  af- 
firms, from  his  own  Obfervations,  that  the 
Sparkling  of  Sea  Water  is  occafioned  by  In- 
fers. His  Anfwer  to  a  Letter  wrote  to  him 
on  that  Subjed:  runs  thus :  "  In  the  Glafs  of 
"  SeaWater  I  fend  with  this  are  fome  of  the 
Animalcules  which  caufe  the  Sparkling 
Light  in  Sea  Water  :  they  may  be  feen  by 
holding  the  Phial  up  againft  the  Light, 
refembling  very  fmall  Bladders  or  Air 
"  Bubbles,  and  are  in  all  Places  of  it  from 
Top  to  Bottom,  but  moftly  towards  the 
Top,  where  they  aflemble  when  the  Wa- 
"  ter  has  flood  ftill  fome  Time,  unlefs  they 
"  have  been  killed  by  keeping  them  too 
long  in  the  Phial. 

"  Placing  one  of  thefe  Animalcules  before 
a  good  Microfcope  ;  an  exceeding  minute 

<c  Worm 

fis  Feet  96,  (without  including  the  Forceps  at  the  Tail)  that 
is  48  pair. 

One  Evening  after  Rain,  fays  Mr.  Ray9  I  found  a  fmall 
Scolopentlra  of  this  Sort  fhining  like  a  GJow-<worm  .;  "twas 
covered  with  a  flimy  Matter,  which  being  wiped  away,  it 
ccafed  not  to  fliine.  Vid.  Ray  HijL  hje tier  urn,  pag.  4x  , 

+  Mr.  Jo/epb  SparJbalL        J  . 
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**  Worm  may  be  discovered,  hanging  with 
*'  its  Tail  fixed  to  an  opake  Spot  in  a  kind 
V  of  Bladder  £,  which  it  has  certainly  a 
u  Power  of  contracting  or  distending,  and 
"  thereby  of  being  fufpended  at  the  Surface, 
"  or  at  any  Depth  it  pleafes  in  the  including 
"  Water. 

The  abovementioned  Phial  of  Sea  Water 
came  fafe,  and  fome  of  the  Animalcules 
were  difcovered  in  it,  but  they  did  not  emit 
any  Light,  as  my  Friend  fays  they  do  upon 
the  leaft  Motion  of  the  Phial  when  the  Wa- 
ter is  newly  taken  up.  He  likewife  adds, 
that  at  certain  Times,  if  a  Stone  be  thrown 
into  the  Sea,-near  the  Shore,  the  Water  will 
become  luminous  as  far  as  theMotion  reach- 
€th :  this  chiefly  happens  when  the  Sea  hath 
been  greatly  agitated,  or  after  a  Storm. 

Jos.  Vianelli,  M.  D.  of  Chioggia'm  Italy,  in 
his  Enquiry  into  the  mining  of  Sea  Water  in 
the  Night  Time,  (which,  he  fays,  is  feen 
with  Wonder  in  the  Lakes  of  Chioggia,  from 
the  beginning  of  Summer  until  Autumn,  es- 
pecially where  Sea  Weeds  abound,)  relates, 
that  he  brought  from  thence,  one  Summer's 
Night,  a  large  Veflel  of  this  Sea  Water, 
which  being  ftirred  about  by  his  Hands  in 
a  dark  Clofet  fparkled  very  much  ;  but  after 
it  was  filtered  through  a-  clofe  piece  of  Lin- 
nen  it  afforded  no  Light  at  all,  notwithftand- 
D  d  2  ing 

X  A  Drawing  of  this  came  with  the  Account,  but  it  wu 

too  late  for  the  Engraver.  _  t 
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ing  all  the  Motion  that  could , be  given  i>, 
whilft  the  Linnen  appeared  covered  with 
numberlefs  lucid  Particles,  thereby  j^oving 
the  Light  to  be  fomething  diftinft  intirely 
from  the  Water.  1 

Then  examining  fome  of  the  Sea  Weeds, 
he  perceived  thirty  at  leaft  of  the  like  Alin- 
ing Particles  upon  every  little  Leaf*  and  {bak- 
ing them  over  a  Sheet  of  Paper  one  of  the 
fhining  Bodies  was  thrown  upon  it,  which 
being  wrapped  up  in  the  Paper  emitted 
Light  quite  through  it.  Unfolding  the  Pa- 
per, and  viewing  this  luminous  Body  atten- 
tively, he  found  it  far  lefs  than  a  fraall  Hair, 
extremely  delicate  and  tender,  and  of  a  deep 
yellow  Colour  :  and  by  the  Help  of  a  Mi- 
crofcope  he  difcovered  it  to  be  a  living  Ani- 
malcule, of  a  curious  and  lingular  Stru&ure, 
and  could  not  enough  admire  the  Splendour 
of  its  Light.  It  was  fomewhat  like  a  Cat- 
terpillar,  and  confifted  of  eleven  Segments 
or  Ringlets,  along  which  near  the  Belly  were 
a  kind  of  Fins  or  Inftruments  of  its  feveral 
Motions.  From  its  Head  iffued  two  Horns, 
and  the  Tail  appeared  twifted. 

He  obferves,  that  thefe  glittering  Sea  Wa- 
ter Infedts  are  intirely  luminous,  ^yhereas 
the  Glow-worm  emits  Light  only  from  a 
Part  about  the  Tail ;  and,  moreover,  that 
when  at  reft  they  do  not  fhine  at  all,  though 
they  fend  forth  a  prodigious  Brightnefs  as 
foon  as  their  little  Bodies  become  agitated. 

Hence 
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Hence  he  accounts  for  the  Filhermens  fore- 
telling a  Tempeft  from  an  extraordinary 
glittering  of  the  Sea  and  Lakes :  thefe  Ani- 
malcules as  he  fuppofes  being  difturbed  and 
put  in  Motion  at  the  approach  of  fuch  a 
Change. 

Thefe  Animalcules  are  found,  he  fays,  at 
the  beginning  of  Summer,  more  plentifully 
amongft  the  Weeds  than  in  any  other  Part 
of  the  Water  :  but  they  increafe  furprizing- 
ly  in  a  fhort  Time,  and  difperfe  themielves 
in  the  Waters  every  where  +. 

In  Plate  xv,£,  c,i/,  reprefent  a  very  fmall 
Infect  found  in  fome  Ditch  Water,  b  and  c 
mew  it  in  the  Action  of  moving  from  Place 
td  Place,  which  is  performed  by  fattening 
the  Tail-End  upon  the  Plate  of  Glafs,  bend- 
ing the  Body,  extending  and  directing  the 
Head  downwards,  then  fixing  the  Head  and 
drawing  the  Tail  to  it,  whereby  is  made 
what  may  be  termed  one  Step  :  and  by  re- 
peating thefe  Steps  its  Progreffion  was  pret- 
ty nimble,  and  much  refembled  that  of  the 
Species  of  Catterpillars  called  Loopers.  Its 
Pofture  when  at  reft  after  being  tired  with 
Motion,  or  juft  before  it  began  to  fet  for- 
wards, is  feen  at  d* 

I  could  not  by  the  ftrifteft  Obfervation 

difcover.  any  fuitable  Apparatus  about  the 

D  d  3  Head, 

\  AlargeActoaiitof  thiB  may  be  feen,  tranflated  from  die 
Italian,  in  the  Univerfai  Magazine,  ten  December,  1751- 
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Head,or  clfcfrom  itsAppearance  {hould  have 
judged  this  little  Creature  to  be  a  Species 
of  the  Wheel-AnimaU  which  it  imitates  in 
other  Rcfpedts  very  nearly. 


CHAP.    XXX, 

The  Louse  of  the  Bat, 

MOST  living  Creatures  are  fuppofed 
to  have  their  Lice,  Fleag,  or  little 
Tormentors,  of  Kinds  and  Forms  peculiar  to 
themfelves  :  fuch  have  been  found  in  great 
Numbers  on  many  Sorts  of  Beafts,  Birds  and 
Fifties,  at  ibmc  particular  Seafons  -,  Flies,  Bees^ 
Earwigs,  Spiders  and  many  other  Infers  are 
ibmetimes  in  like  manner  paltered  with 
them :  nay,  even  the  nimble  Flea  which 
teazes  us  and  fucks  our  Bloody  i§  not  free 
itfelf  from  B!ood-fuckers,  which  harbour- 
very  conveniently  under  the  Scales  of  its 
Neck,  and  about  its  Legs  and  Belly,  cling-: 
ing  too  faft  to  be  fhaken  off.  We  are  obliged 
to  Seignior  Redi  for  the  Figures,  of  the  Pedi- 
cidi  peculiar  to  fevcral  Kinds  of  Beafts  and 
Birds  ;  but  I  fuppofe  he  had  no  Opportune 
ty  of  obferving  that  of  the  Bat,  y/hich  I  am 
now  going  to  defcribe. 

The  little.  Animal  which  the  Reader  is 
direftcd  to  take  notice  of,  at  the  Letters  E, 
F,  G,  Plate  XV.  was  found  adhering  firmly 

3  & 
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to  the  filmy  Wing  of  a  Bat  then  but  newly- 
dead,  and  is  undoubtedly  the  Vermin  of  that 
Creature  :  many  others  were  probably  con- 
cealed under  its  Jhort  thick  Hair,  but  being 
intent  on  examining  this  with  theMicrofcope 
and  making  Drawings  of  it, 1- omitted  fearch- 
ing  after  more. 

Its  Body  is  nearly  circular,  and  about  the 
30th  Part  of  an  Inch  in  Diameter.  It  is  fur- 
niftied  with  eight  Legs;  each  having  fix 
Joints  :  the  laft  Joint  terminates  in  a  tranf- 
parent  Tuft  or  Ball,  like  thofe  at  the  Feet  of 
forae  Flies,  but  much  larger  and  more  fpread- 
ing  in  proportion  to  its  Size,  whereby  it  is 
enabled  to  faften  itfelf  ftrongly  to  whatever 
it  ftands  upon.  Two  fmall  Antenna?  or 
Feelers  are  placed  at  the  Anterior  and  a  fmall 
Procefs  or  Tail  at  the  Pofterior  Part  of  this 
Animal.  A  periftaltic  Motion,  or  .rather  a 
Contraction  and  Dilatation  ,  are  alternately 
carried  on  through  the  Jnteftmes,  which  ap- 
pear more  opake  than  the  Parts  about  them, 
and  fomewhat  in  the  Shape  of  the  Letter 

This  Animal  is  fliewn  in  its  natural  walk- 
ing Pofture  with  its  Back  uppermaft '  at  E, 
and  again  at  F  with  its  Back  downwards  and 
its  Belly  next  the  Eye.  It  lived  more  than 
twenty-four  Hours  between  two  Talcs,  and 
died  nearly  in  the  Pofture  Ihewn  at  E,  F,  as 
it  ftill  continues  in  the  Slider  now  before  me, 
Pd  4  A* 
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As  the  Bat  isr  extremely  %ift  in  its  Flights 
and  Returns,  it  was  requifite  the  Vermin 
living  oft  it  /honld  have^ii^e^rtraordi- 
nary  Power  of  preventing  its  being  thrown 
off ;  and  accordingly  this  httle^ftifeft  is  Hot 
only  provided  with  larger  TuftSor&all*  thin 
ufual  at  the  Extremities  of  k&Feet,  but  has 
alfo  another  very  remarkable  and  uncom- 
mon Means  of  preferring  its  Situation  ;  for 
on  any  Hidden  Emergency,  inftead  of  walk- 
ing on  its  eight  Legs,  as  it  ufually  does,  it 
can,  in  an  Inftant,  turn  four,  fix,  or  all  of 
them  occafionally,  fo  far  backwards  as  to 
catch  hold  of  any  thing,  and  walk  on  them 
with  its  Back  as  eafily  as  with  its  Belly  down- 
wards ;  and  I  often  obferved  it  with  fourLegs 
in  their  right  Pofition  and  the  other  four 
erefted  over  its  Back  and  ready  to  lay  hold 
as  at  G.  Hereby  it  is  enabled  to  fhift  its 
Pofture  inftantly,yet  ftill  maintain  its  Ground 
notwithftanding  the  fwifteft  Motions,  as  I 
had  the  Pleafure  of  experiencing  in  feveral 
Attempts  to  jerk  it  off  from  a  Quill,  from 
my  Finger,  and  from  other  Things  it  fixed 
itfelf  upon,  which  all  my  Endeavours  could 
noteffed:. 


CHAPt 


Q&ftrffiftions.  on  a  large  Spider. 

HAVING,  received  a  Spider  from  the 
Iflandof  ■•Nevh  of  a  larger  Size  than 
I  had  ever  feeo,  I  pleafed  myfelf  with  the 
Hope  of  obtaining  thereby  a  better  Know- 
ledge of  Spiders  in  general,  than  I  poflibly 
could  by  the  niceft  Examination  of  the 
fmaller  Kinds. 

On  meafuring  it  pretty  exactly,  the  Length 
of  itsBodyandTail  wasfoundtobe  2*Inches: 
the  Breadth  of  the  Body  and  the  wideft  Part 
of  the  Tail  very  near  an  Inch.  It  had  ten 
Legs,  of  which,  the  foremoft  two  were  fliort- 
cr  than  the  reft,  but  the  other  eight  were 
each  three  Inches  long  atleaft,  and  in  their 
thickeft  Parts  a  Quarter  of  an  Inch  Diame- 
ter. Such  were  the  Dimenfions.wh.cn  dry- 
ed,  and  confequently  much  Ihrunk  and  lef- 
fened  :  when  alive,  it  probably  appeared 
nearly  twice  as  big.  The  whole  Body  and 
Limbs  were  thickly  covered  with  long  Hair. 
The  Body  was  of  a  brown  Colour  ;  the  Tail 
was  alfo  brown,  except  one  longitudinal  in- 
dented Stripe  of  white,  which  paffed  along 
its  Middle  from  where  it  joyns  the  Body  to 
the  Arms.  The  Termination  of  each  Leg 
was  a  curious  Tuft  of  long  foft  Hairs,  under 
which  lay  concealed  a  Couple  of  exceeding 
iharp 
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fharp  hooked  Claws,  which  muft  be  greatly 
ierviceable  in  clambering,  to  cling  to  any 
thing/  or  to  feize  the  Prey. 

The  Body  was  cruftaceous,  having  a  Shell 
is  hard  as  that  of  a  fmall  Crab,  the  Tail  Part 
was  foft  and  downy  ;  on  the  Back  both  of 
the  Body  and  Tail  the  Hairs  were  fhorter 
than  elfewhere.  The  two  Fangs  were  ftrongt 
black,  hard  and  horny,  terminating  and  be- 
ing Parts  of  two  fhort  thick  Limbs  to  which 
they  were  articulated,  projefting  from  the 
Body  diredtly  before  the  Mouth.  One  of 
thefe  Fangs  magnified  about  three  times  is 
{hewn  at  Letter  I.  They  were  not  placed 
horizontally  like  a  Pair  of  Forceps,  fitted  to 
catch  and  hold  Things  by  bringing  their 
Points  to  meet,  as  in  moft  of  our  Englifli  Spi- 
ders, but  they  lay  Side  by  Side  with  their 
Points  bending  downwards,  and  inReadinefs 
to  ftrike  either  fingly  or  together,  after  the 
Manner  of  the  ^tarantula.  Thefe  deadly 
Weapons  of  the  Spider  I  was  very  induftri- 
ous  to  examine,  and  by  my  Glaffes  could 
difcern  very  diftindtly  a  minute  Opening  or 
Slit  near  the  Extremity  of  each  Fang  juft  in 
the  Front  thereof,  through  which  one  can 
hardly  doubt  a  poifonous  Juice  was  ready 
.  (when  the  Creature  was  alive)  to  be  ejected 
into  the  Wounds  it  made.  This  Aperture 
is  defcribed  by  Mr. Leeuwenboek,  in  the  2y2d 

Number 
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Number  of  the. Phil.  Tranf.  pag.  868  f  ; 
but  Dr.  Mead  having  examined  the  Weapon* 
of  feveral  Spiders,  and  particularly  of  one 
very  large,  without  finding  it,. was  inclinable 
to  believe,  when  he  publimed  his  curious  ' 
Account  of  Poyfons,  that  Mr.  Leeuwenhoek 
had  been  miftaken,  and  that  the  Fangs  were 
capable  of  inflicting  a  Wound  only  ;  into 
which  a  poiibnous  Liquor  was  inftiUed  af- 
terwards by  a  ihort  white  Probofds  thruft 
out  of  the  Spider's  Mouth  *,  Having  alio 
never  feen  it  myfelf  at  the  Time  I  wrote  my 
Trcatife  on  the  Micro/cope,  I  was  then  of  the 
fame  Opinion.  But  as  foon  as  I  made  the 
above  Difcovery,  which  was  in  April  1746, 
I  /hewed  the  Fangs  I  have  been  defcrioing 
to  Dr.  Mead,  who  was  much  pleafed  with  a 
Sight  of  this  Aperture,  and  with  his  ufual 
Candor  gave  it  as  his  Opinion,  that  as  amongft 
Serpents  fome  Kinds  only  are  poifonous,  and 
haveTccih  that  are  perforated  for  the  Emif- 
fion  of  their  Poyfon,  viz.  the  Rattle  Snake, 
the  Viper,  &c.  whereas  the  Generality  are 
harmlefs  and  have  no  hollow  Teeth  ;  fo 
likewile  fome  Kinds  only  of  Spiders  are  poi- 
fonous, or  have  any  Perforation  in  their 
Fangs  :  but  fuch  whofe  Fangs  are  perforat- 
ed may  be  fuppofsd  uncommonly  danger 
rous. 

It 


^  See  alfo  Arc.  Natur.  Tpm.  IV.  Pars  'I.  fag.  39. 
*  VU.  Mtcbei{itai  Act/nuti  ef  P<y(*Mt  third  Edit.  fag\  8 
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It  would  not  be  ftri&ly  honcfl  to  pafsover 
this  Subjeft,  without  declaring  in  Jufticc  to 
the  Memory  of  Mr.  Leeuwenboek,  that  not- 
withitanding  I  have  fometimes  thought  him 
miftaken  in  his  Defcriptions  of  Things  exa- 
mined by  the  Microfcope,  it  has  feldom  hap- 
pened, but  that  afterwards  I  have  found  fuch 
nis  Defcriptions  true,  and  that  the  Obje&s  I 
had  formerly  judged  from  were  not  exa&ly 
of  the  fame  Sort,  or  in  the  fame  Perfection 
as  his  :  And  this  I  hope  will  make  others 
cautious,  not  immediately  to  determine  in 
Matters  of  this  Nature  from  a  lingle  and  per- 
haps a  flight  Examination  ;  which  I  believe 
too  often  has  been  the  Cafe. 

Having  fatislied  myfelf  concerning  the 
Fangs  of  this  Spider,  I  proceeded  to  an  Ex- 
amination of  its  Eves,  which  I  found  to  be 
eight,  litiuted  on  the  Summit  of  the  anterior 
Part  of  the  Body  ;  for  I  think  a  Spider  can- 
not properly  be  laid  to  have  any  Head.  I 
cut  out  a  Portion  of  the  Shell  or  Cruft  in 
which  the  Eyes  were  placed,  that  I  might 
bring  them  wi:h  more  convenience  to  my 
Glatics.  And  I  foon  law  that  the  two  Mid- 
dle Eyes  were  much  larger  and  more  re- 
markable than  the  reft,  and  leemed  exactly 
round,  and  tha:  the  three  nnall  ones  on  ei- 
ther Side  were  oval.  The  Difporition,  pro- 
FjnLvuKe  Sire  and  Appearance  of  them  all 
t^ether  :n-v  be  u—  -,t  H. 


•  Vwvi 


On  *"krj$:-Spide?fi$jesl:'  4*3 

'  Aftct*  -dtllffl^tfii&mti  die  hih^rftit 
of  the  ShdlAi^lboa^e^is^hrf  other  Itu" 
teguments  '(jf  the ' Retina;  or  perhaps- the 
Brain,  the  tWo.Urger  Eyes{^hich  were i.deft". 
as  big  as  a  middling  Pin's  Head)  appearttl-to 
be  tranfparent  fpherical  Bodies -of  an  Atniwi* 
Colour.  Part  of  each  Sphere  projected  «r- 
ternally  beyond  its  Socket,  but  the  largeft 
Part  was  funk  internally  within  it,  and  there 
was  round  each  a  circular  tranfparent  Mem- 
brane by  which  it  feemed  to  be  fattened  •{-. 

The  Figure  and  Tranfparency  of  thefe 
Eyes  raifed  in  me  a  Defire  to  fee  with  the 
Eye  of  a  Spider ;  and  therefore  cutting  them 
out  very  carefully,  (for  in  their  natural  Si- 
tuation they  could  not  anfwer  my  Purpofc) 
I  took  the  Pains  to  fet  each  of  them  in  a 
Pin- 


■f  SpiJtri  Eyes  are  not  pearled  or  compofed  of  {maHerEyes 
like  rhofc  of  Flits,  Btttlts,  and  molt  Kindt  of  lake*  :  they 
refemble  more  theEyes  of  Quadrupeds,  but  are  not  moveable, 
which  is  probably  the  Reafon  why  Providence  hai  fumiihei 
the  Spider  with  raorcEyes  thanlnfe&s  that  have  Eyes  pearl- 
ed, or  Animals  whofe  Eyes  can  turn  :  for  as  Safety  require* 
that  Creatures  ihoitld  be  able  to  difcover  Danger,  or  even 
their  Food, on  whatever  Side  it  lyes,  fome  have  peartodEyea, 
or  more  properly  Clufters  of  Eyes,  which  (tho*  not  move- 
able) are  directed  every  Way  :  the  Eyes  of  others  are  as  it 
were  multiplyed  by  Motion  ;  but  Eyes  like  thofe  of  die  Spi- 
der, and  immoveable,  would  be  unable  to  anfwer  thde  nr- 
pofes,  nnlefs  there  were  more  than  two. 

Indeed  the  Sbtpbird  Spider  has  two  Eyes  and  no  more  : 
but  then  its  Legs  are  fo  very  long,  its  Body  fo  (mall,  and 
thofe  Eyes  are  placed  in  the  Middle  of  its  Back  on  fuck  as 
Eminence,  and  in  fuch  a  Direction,  that  they  take  in  nearly 
a  whole  Circle.  A  fuller  Account  of  this  Spider  and  Figure 
of  its  Byes  may  be  fcen  in  Dr.  Hook's  Mierograpbia. 
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Pin-Hole  made  through  a  Piece  of  Card* 
whereby  I  could  employ  them  to  view  Ob- 
jefts  with.  Their  magnifying  Power  was 
very  great,  and  had  they  been  taken  from  a 
Spider  newly  dead,  I  have  Reafon  to  believa 
they  would  have  given  me  much  Pleafurc ; 
but  having  been  drying  for  fome Years,  they 
had  contracted  aCloudinefs  that  prevented 
Objefts  being  feen  through  them  with  any 
tolerable  Diftin&nefs.  I  am  not  however 
without  Hopes  of  bringing  this  Experiment 
fome  Time  or  other  to  fucceed,  even  with 
our  Etiglijh  Spiders. 

The  wounding  Inftruments  of  moft  Ani- 
mals, whofe  Bite  or  Sting  is  pbifonous,  re* 
femble  in  their  Contrivance  the  Fangs  of 
the  Spider  juft  how  defcribed  5  as  will  be  ea* 
fily  comprehended  by  viewing  the  Tooth  of 
a  Viper,  piftured  in  this  fame  Plate  at  L  5 
wherein  a  fimilar  Opening  is  fhewn,  through 
which,  on  biting,  a  poifonous  Juice  is  thrown 
into  the  Wound ;  and  alfo  by  the  Fang  of 
an  Indian  Scolopendra  or  Milkpes,  near  whofe 
Point  there  appears  a  like  Opening,  ferving 
to  the  famePurpofe,  at  the  End  of  a  long  Slit 
or  Fiflure,  as  may  be  feen  at  K.  The 
Weapon  with  which  die  Scorpion  ftrikes  has 
likewife  fuch  an  Aperture. 


CHAR 
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CHAP.  .  XXXIl. 

MifcellawousObftniations. 
AVING  defcribed  all  theFigufes  given 

_  in  the  preceding;  Hates,  I  fliall  add 
a  few  Obfervations  in  a' mlfcelkneous  Man- 
ner.   .  ; 

In  the  Waters  of  fome  Ditches  there  is 
found  a  very  fmall  Sort  of  Leech,  of  a  pale 
brownColour,  whofe  Length  is  about  half  an 
Inch  when  extended  fully.  Several  Months 
in  the  Year  its  young  ones  are  carried  about 
with  it  where-ever  it  goes,  flicking  faft  un- 
derneath its  Belly.  Their  Number  is  ufually 
8, 10,  or  12  ;  and  if  feparated  from  the  Pa- 
rent, even  to  fome  Diftance,  they  immedi- 
ately replace  themfelves,  and  that  fo  regu- 
larly they  might  eafily  be  miftaken  forLegs, 
whilfl  they  are  ftretching  themfelves  out 
beyond  its  Body,  with  their  Heads  Waving  to 
and  fro,  which  is  their  conftant  Pofture 
when  the  Parent  Animal  is  in  Motion.  This 
Subject  deferves  farther  Examination. 

Curious  Cafes  are  made  by  a  fmall  Worm 
or  Maggot,  with  admirable  Dexterity,  of  the 
Stalks  of  Duckweed,  which  the  little  Crea- 
ture bites  afunder  with  its  Pincers,  places 
with  great  Order  and  Exactnefe  like  the 
Threads  of  a  Linnen  Cloth,  and  glews  toge- 
ther. *Tis  diverting  to  fee  the  brifk  Inhabi- 
tant come  a  little  Way  out  of  its  Door,  ei- 
ther for  Food  or  Ple^fure,  and  immedi- 
ately 
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ately  on  the  Apprchenfion  of  Danger  pop  id 
again,  leaving  nothing  to  be  fecn  but  a  few* 
green  Stalks. 

In  the  Spring  of  the  Year  I  have  feveral 
times  obferved  great  Numbers  of  little  Cafes, 
on  a  Row  of  Pales  by  the  Side  of  the  New 
River  at  Enfield*  made  in  the  prettieft  man- 
ner imaginable  of  the  green  microfcopicMofs 
growing  on  the  fame  Pales.  They  were 
open  at  both  Ends,  and  about  a  quarter  of  an 
Inch  in  Length  :  each  contained  a  little 
black  Maggot,  that  put  out  its  Head  or  Tail 
occafionally,  and  became  at  laft  a  fmall  black 
Fly. 

Amongft  the  Eels  in  Vinegar  one  (hall 
fometimes  find  accidentally  a  pretty  and  fur- 
prizing  Phenomenon,  /  e.  a  Chain  or  Series 
of  minute  Globules  feemingly  ftrung  toge- 
ther like  a  Necklace  of  Beads.  Thefe  are 
nothing  more  than  a  Row  of  Air  Bubbles  ly- 
ing one  behind  another  in  the  dead  Body  of 
one  of  the  Anguilla  \  which  Body  from  its 
great  Tranfparency  is  not  vifible,  unlefs  by 
the  greateft  Magnifier. 

My  good  Friend  Dr.  Miles  happening  to 
take  Notice  of  a  bright  green  Mouldinefs  on 
the  Bark  of  fome  Fi  redwood  :  and,  by  a  Lens 
of  an  InchFocus,  finding  it  to  beNumbers  of 
minute  Fungi  of  a  regular  Appearance,  he 
employed  a  large  Magnifier,  tnrough  which 
their  fpherical  Heads  feemed  as  if  they  were 
nothing  elfe  but  Globules  of  Seeds.     He 

obferved 
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obferved,  at  the  fame  time,  feveral  Seeds  ad- 
hering to  the  tranlpapeatiiFoot-ftalks  which 
fupported  the  Heads,  and  many  fcattered  oa 
the  Glajs  Plate  whereon  the  Subftance  was 
placed  for  view  ;  wheroby .  he  had  an  Op- 
portunity of  feeing  many  diftindfc  Seeds,  near- 
ly of  an  oval  Form,  butfeveral  times  larger 
than  the  Seeds  of  common  Mujhrooms,  even 
when  fcen  with  the  fecond  Magnifier,  and 
the  latter  with  the  firft. — He  fays,  he  has  of- 
ten viewed  the  Heads  of  a  fmall  Kind  of 
coriaceous  Fungus  of  about  £  Inch  Dia- 
meter, and  always  found  the  Seeds  on  their 
Gills  much  larger  than  thofe  of  any  other 
Mufliroom  he  had  examined,  tho'  rather 
lefs  than  thofe  this  unregarded  Plant  produ- 
ces. 

He  fent  with  thisAcount  a  Piece  of  Wood 
with  the  Mouldinefs  thereon,  and  alfp  fome 
of  it  on  a  Slip  of  Glafs :  both  which  I  exa- 
mined carefully  to  determine  the  Bignefs  of 
the  Heads  and  their  Seeds  :  and  viewing  the 
Spherical  Heads  of  the  middle  Size,  (fome 
being  larger  and  others  fmaller)  I  found, 
(according  to  my  Micrometer, )  that  3  of  them 
took  up'the  Side  of  a  Square,  70  of  which 
Squares  make  an  Inch  in  Length :  confe- 
quently  thrice  70,  or  210  of  thefe  Fungi, 
make  a  Line  of  one  Inch  :  or,  in  other 
Words,  the  Diameter  of  thefe  fungous  Bodies 
is,  at  a  Medium,  the  210th  Part  of  an  Inch. 
■    Ee     ■  The 
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The  Seeds  are  oval ;  and  I   find,  by  the 

feme  Micrometer  j  that  10  of  them  laid  by  one 

another  the  fliorteft  Way  of  their  Diameter, 

or  8  of  them  the  longeft  Way,  fill  up  the  Side 

of  a  Square,  270  of  which  Squares  make  an 

Inch  in  length. — Taking  therefore  9  as  the 

Medium,  270  times  9,  or  2430  of  thefe Seeds 

will  be  required  to  make  a  Line  of  an  Inch 

in  length  ;  or  in  other  Words,  each  Seed  is 

the  2430th  Part  of  an  Inch  in  Diameter.^— 

And  according  to  thefe  Calculations  44100 

of  the  Spherical  Heads,  or  5,904,900  of 

their  Seeds,  may  lye  by  one  another  in  the 

Surface  of  an  Inch  fquare. 

Yet  minute  as  the  Seeds  of  this  little  Fun- 
gus are,  the  Doftor  obferves  very  juftly,  that 
they  are  bigger  than  thofe  of  fome  others 
of  the  fame  Gienus  which  exceed  it  Thou- 
fands  of  Times  in  Bulk.  For  the  Seeds  of  a 
very  large  edible  Mujhroom  being  examined, 
by  a  Glafs  magnifying  3  20  times  in  Diame- 
ter, and  their  Figure  being  elliptical,  7  of 
their  longeft  and  8  of  their  fliorteft  Diame- 
ters were  found  equal  to  the  length  of  a 
Line  known  to  be  the  500th  Part  of  an  Inch. 
So  that  the  longeft  Diameter  of  each  Seed 
was  the  3  500th,  and  the  fliorteft  the  4000th 
Part  of  anlnch  in  length,and  14,000,000  of 
fuch  Seeds  would  be  required  to  cover  a 
Surface  of  one  Inch  fquare.  *  The 

*  All  the  Species  of  Fungi  were  formerly  fuppofed  to  bear 
no  Seeds  :  Ray  fays  of  them,  nullo  nee  Semine  nee  Flore  ;  bat 
good  Glafles  now  convince  us  of  their  producing  Seeds  in  vaft 
abundance,  growing  commonly  between  th'e^GUls. 
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The  proportionable  Size  of  Fruits  and  Seeds 
to  theTrees  and  Plants  that  bear  them,  come* 
under  no  Rules  that  correfpond  with  our 
Conceptions.  The  Beech  and  Ajh  are  pro- 
duced from  Seeds  fmaller  than  the  Garden 
Bean.  The  Oak  has  for  its  Fruit  only  a 
fmall  Acorn ;  whereas  the  Pumpkin,  whofe 
Weight  fometimes  exceeds  loolb  is  thePro- 
dudtion  of  a'  feeble  creeping  Plant,  unable 
to  fupport  itfelf,  much  lefs  its  enormous 
Fruit.  The  Vanilla,  (climbing  to  theHeight 
of  feveral  Feet)  produces  in  long  Pods  Seeds 
fo  fmall,  their  Diameter  is  not  more  than 
the.iooth  Part  ofanlnch.  Then  fuppofing 
the  Cavity  of  its  Pod  equal  to  a  cylindrical 
Tube  of  *„  Inch  Diameter,  and  its  length 
to  be  fix  Inches,  (which  Dimenfions  are 
taken  with  great  Moderation)  the  Number 
of  Seeds  in  one  Angle  Pod  will  be  more 
than  47000. — Thefe  Seeds  ground  with 
Chocolate  give  it  a  rich  Perfume. 

I  could  add  many  moreObfervations, which 
perhapsfome  of  myReaders  might  be  pleafed 
with,but  finding  this  Work  has  grown  under 
my_Hands,much  beyond  the  Size  I  intend- 
ed, I  mall  haften  to  conclude  this  part  with 
recommending  \heStudy  of  Nature  to  all  who 
have  Leifure  and  Opportunity  for  it,  as  af- 
fording the  moft  reasonable  Pleafure  the 
Mind  of  Man  is  capable  of  enjoying. 

The  World  around  us  is  the  mighty  Vo- 
lume, wherein  the  Great  Creator  with  his 
£  e  2  own 


420  Mtfcellaneous  Obferodtions. 

own  Finger  has  dcfcribed  himfelf.    Human 
Writings  confift  of  Lines  and  Figures  intend- 
ed to  denote  the  Sounds  or Words  of  Language; 
which  being  at  firft  arbitrarily  apply'd,  were 
afterwards  by  common  Confent  andCuftom 
allowed  to  reprefent  certain  Ideas,  tho'  with- 
out any  Refemblance  to  them.  And  as  very 
different  Sounds  and  Marks  have  been  em- 
ployed, by  Nations  Strangers  to  each  other, 
to  exprefs  and  denote  the  fame  Obje&s  of  the 
SenfeSy  or  Conceptions  of  the  Mind,  hence  arofe 
different  Languages  and  CharaBers,  which 
muft  therefore  be  unintelligible  to  all  who 
have  not  previoufly  been  inftru&ed  in  their 
Signification  and  Ufe  ;  nor  can  be  attained 
without  a  great  deal  of  Pains  and  Attention. 
But    the  Book  of  Nature  is  written  in  an 
univerfal  and  real  CharaBer,  which  every 
Man  may  read  in  his  own  Language  ;  for  it 
confifts  not  of  Words  but  Things,  which  pic- 
ture out  the  Perfections  of  the  Deity.  The 
ftarryFirmament  every  where  expanded,  with 
its  numberlefs  Syftems  of  Suns  and  their  fur- 
rounding  Planets,  the  Regularity,Harmony, 
Order andConftancy  of  theirMotions,  declare 
the  Immenfity  and  Magnificence,  the  Power 
and  Wifdom  of  their  Creator.     Thunder, 
Lightening,  Tempefts,  Hurricanes,  Earth- 
quakes, and  Volcano's,  fhew  the  Terror  and 
Definition  of  his  Wrath.  Seafonable  Rains, 
Sunfhine,  and  plenteous  Harvefts,  denote  his 
Bounty  andGopdnefs,  and  his  Regard  for  the 

Happinefs 
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Happinefs  of  all  hisCreatures  j  and  demon- 
ftrate  how,  when  his  Hand  is  open,  he  fills 
all  things  living  with  Plenteoufnefs.  The 
conftant  Succeflion  of  Generations  in  Plants 
and  Animals,  implies  the  Eternity  of  their 
firft  Caufe.  Life  every  where  fubfifting  in 
Millionsof  differentForms,  mews  the  bound- 
lefs  Diffufion  of  his  Animating  Power  j  and 
Death  the  infiniteDifproportion  between  him 
andeverylivingThing.-Even  the  Adtions  of 
Animals  zrezn  eloquent  antipathetic  Language; 
thofe  that  want  the  Help  of  Man,  have  a 
thoufand  engaging  Ways,  which  like  the 
Voice  of  God  fpeaking  to  his  Heart,  •com- 
mand him  to  preferve  and  cherifh  them  ; 
whilft  theLooksandMotions  of  fuch  aswould 
do  him  harm,  ftrike  him  with  Terror,  and 
warn  him  to  fly  from  or  arm  bjmfelf  againffc 
them.  In  mort,  every  part  of  Nature  diredts 
us  to  Nature's  GOD  ;  for  according  to  Lucan 
in  that  fine  Speech  he  makes  for  Cato, 
Jupiter  efi,  quodcunque  vides,  quocunque  moveris; 
which  I  fhall  tranflate  with  great  Liberty, 
and  by  the  Way  of  Paraphrafe, 

Range  where  you  pleafe,  through  Water, 

Earth  and  Air, 
GOD  is  in  every  Thing,  and  every  where. 

Ee3  Some 
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Some  Account  of  a  new  conJlru£tcd*M\cro{co$zt 
ujed  in  the  foregoing  Experiments. 

TH  E   cumberfome   and  inconvenient 
Double  Microscopes  of  Dr.  Hook 
and  Mr.  Marjlal,  were  many  Years  ago  re- 
duced to  a  manageableSize,  improved  in  their 
Structure,  fupplied  with  an  eafy  Way  of  en- 
lightening Objedts  by  a  Speculum   under- 
neath *,  and  in  many  other  Refpefts  render- 
ed agreeable  to  the  Curious,  by  Mr.  Culpep- 
per,  and  Mr.  Scarlet.     Some  farther  Altera- 
tions were  however  wanted  to  make  this  In- 
strument of  more  general  Ufe,  as  I  fully  ex- 
perienced in  the  Year  1743,  when  examin- 
ing daily  the  Configurations  of  Saline  Sub- 
ftances,   the  Legs  were   continual  Impedi- 
ments to  my  turning  about  the  Slips  of  Glafs; 
and  indeed  I  had  found  them  frequently  fo 
on  other  Occafions.     Pulling  the  Body   of 
the  Inftrument  up  and  down  was  likewife 
fubjedt  to  Jerks,  which  caufed  a  Difficulty  in 
fixing  it  exactly  at  the  Focus  :  there  was  al- 
fo  no  good  Contrivance  for  viewing  opake 
Objefts.  Complaining  of  thefe  Inconvenien- 
cies,  Mr.  Cuff,  the  Optician,  applyed .  his 
Thoughts  to  fafhion  aMicrofcope  in  another 
Manner,  leaving  the  Stage  intirely  free  and 
open  by  taking  away  the  Legs,  applying  a 

fine 

*  St£  Murofcoft  madt  etijy,  Plate  ILL  j>ag.  16. 
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fine  threaded  Screw  to  regulate  and  adjuft 
its  Motions,  and  adding  a  concave  Speculum 
for  Objects  that  are  opake. 

The  foregoing  Examinations  having  been 
all  made  by  an  Instrument  thus  improved,  I 
mall  give  a  Plate  and  Defcription  of  it,  (as 
an  Addition  to  my  former  Book  on  the  Mi- 
crofcope)  by  the  Name  of  Mr.  Cuffs  new- 
confirucled  Double  Microfiope. 

All  Parts  of  this  Inftrument  are  Brafs.  — 
The  Body  A,  being  firmly  fupported  in  a 
broad  circular  Collar  at  the  End  of  the  Arm 
a  a,  which  projects  from  the.  Top  of  the 
Pillar  C,  may  be  taken  out  or  put  in  at  Plea- 
fure. 

A  fquare  Box  b  b,  fcrewed  down  to  the 
wooden  Pedeftal  1 1  fupports  the  whole  Ma- 
chine,bytheAmftance  of" the  long  flat-fquare 
Pillar  B,  which  is  fixt  within  the  faid  Box. 

The  moveable  Pillar  C,  which  is  ihorter 
than  the  Pillar  B  tho'  of  the  fame  Shape,  by 
Aiding  up  or  down  againft  the  broad  flat 
Side  of  the  faid  Pillar,  raifes  or  lowers  the 
Body  of  the  Microfcope  as  occafion  may  re- 
quire.— Both  Pillars  ftand  in  the  Box  b  b. 

The  fquare  Collar  D  holds  the  two  Pillars 
B  and  C  together,  and  Aides  up  or  down 
upon  them,  carrying  with  it  the  Body  of  the 
Microfcope.  — The  Screw-Button  3  is  in- 
tended to  fix  the  Pillar  C,  when  the  upper 
Edge  of  the  Collar  D  being  fet  at  the  fame 
E  e  4  Number 
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Number  as  that  of  the  Magnifier  employed, 
its  focal  Diftance  is  brought  nearly  right. 

When  the  Pillar  C  is  fattened,  the  Mi- 
crofcope  (by  the  fine-threaded  adjufting 
Screw  E)  may  be  moved  fo  gently  up  or 
down,  without  Jerks  or  Slips,  that  the  true 
Focus  may  be  found  with  great  Readinefs 
and  Exactnefs. 

The  horizontal  Plate  or  Stage  F,  having 
in  the  Middle  thereof  a  circular  Hole  4,  di- 
rectly over  which  the  Body  of  the  Micro- 
fcope  is  fufpended,is  exceedingly  convenient 
to  place  Objedts  on  for  Obfervation,  being 
freed  intirely  from  the  Legs  which  incumber 
other  Double  Microfcopes. 

The  concave  Looking  Glafs  G,  turning 
on  two  fmall  Screws  in  the  Arch  d  (at  the 
Bottom  of  which  a  Pin  goes  down  into  the 
Hole  e  in  the  Pedeftal)  reflects  the  Light  of 
a  Candle  or  the  Sky  direftly  upwards  on  the 
Object,  by  moving  the  Looking  Glafs  hori- 
zontally or  vertically. 

A  double  convex  Lens  H,  turns  on  two 
Screws,  for  transmitting  Light  to  aflift  in  il- 
luminating opake  Objects,  when  the  long 
round  Wire  jf  is  placed  in  the  Spring-Tube* 
g,  at  the  Corner  of  the  Stage  F. 

I—  is  a  hollow  Cylinder  whofe  fides  are 
open,  and  *  at  whofe  End  a  concave  Silver 
Speculum  £,  having  a  round  Hole  in  the 
Midft  thereof,  is  fcrewed.  This  Cylinder 
flips  over  the  Snout  /  of  the  Microfcope,  and 

when 
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when  fet  to  the  Figure  there  marked,  and 
correfpondent  to  the  Number  of  the  Mag- 
nifier made  ufe  of,  the 'Silver  Speculum  re- 
flects Light  on  the  opake  Object  to  be  exa- 
mined ;  which  Object  muft  either  be  held 
in  the  Spring-Tongs  at  one  End  of  theWire 
O,  placed  in  the  Slit  m  on  the  Stage  F ;  or  be 
put  on  the  IvoryBlock  P,  ftuck  on  the  point- 
ed End  of  the  faid  Wire.  The  third  or 
fourth  Magnifiers  are  fitteft  to  be  ufed  with 
the  Silver  Speculum. 

K.  L.  M.  N.  QjgyL  S.  T.  V.  W.  X.  Y. 
Z.  are  different  Parts  of  the  Apparatus  which 
I  think  needlefs  to  defcribe,  as  all  who  are 
acquainted  with  Mkrofcopes  will  know  them 
at  firft  Sight,  and  others  may  inform  them- 
felves  either  in  my  former  Treatife  on  thefe 
Subjects,  or  in  the  Book  which  Mr.  Cuff 
gives  to  thofe  who  buy  this  Microfcope  o£ 
him. 

In  the  Year  j  747  a  Micrometer  for  this 
Inftrument  was  alio  contrived  by  Mr.  Cuff, 
being  a  Lattice  of  fine  Wires,  placed  (when 
made  ufe  of)  in  the  Focus  of  the  Eye-Glafs, 
by  unfcrewingthe  Body  of  the  Inftrument. 
As  the  Readinefs  wherewith  the  real  Size  of 
Objects  may  be  calculated  by  this  Microme- 
ter muft  render  it  valuable  to  the  Curious, 
there  needs  no  Apology  for  laying  fome 
Account  of  it  before  them,  drawn  up  and 
given  to  me  by  my  much  honoured  Friend 
Martin  Folkes,  Efq;  Prefident  of  the  Royal 
Society, 
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Society,  and  firft  Prefident,  (under  the  Royal 
Charter,)  of  the  Society  of  Antiquaries  of 
London  -f  * 


Remarks  on  a  Micrometer  to  be  apply ed  to 
Double  compound  Microfcopes.  By  I^ar- 
tin  Folkes,  Efq;  P.R.S. 

THIS  Micrometer  only  confifts  of  a 
Lattice  of  fine  Silver  Wire  diftant 
from  each  other  one  fiftieth  part  of  anlnch> 
mterfefting  at  right  Angles,  and  fb  placed 
hi  the  Focus  of  the  Eye  Glafs,  as  to  divide 
die  whole  vifible  Area  of  the  Microfcope 
into  Squares,  whofe  Sides  are  each  the  %\ lk 
of  an  Inch. 

Now  as  the  Image  of  any  Objedl  to  be  ex- 
artiined  is  formed  in  this  Place,  it  is  plain  that 
by  this  LatticeWork  fuch  Image  may  readi- 
ly be  meafured,  either  by  comparing  its 
Length  or  Breadth  with   the  Diftance  of 

the 

+  This  Gentleman,  whofe  amiable  Character  for  Ability 
m  Science  and  Goodnefs  of  Heait  is  known  and  refpe&ed  bf 
all  the  World,  being  unhappily  difabled  by  a  raralytic  Dis- 
order from  attending  the  Meetings  of  the  Royat  society,  where 
for  eleven  Years  he  had  prefided  with  great  Honour,  thought 
proper  on  the  lad  annual  Day  of  Election,  viz.  N&uimbr 
30th  1752,  todedine  being  again  elected  Prefident.  Where- 
fore the  Gentlemen  of  the  faid  Society,  after  returning  their 
moft  grateful  Acknowledgments  to  Mr.  Folkes  for  hia  xnaajr 
and  uieful  Services,  ele&ed  unanimoufly  the  Right  Honoura- 
ble the  Earl  of  M«ccU$foU  td  be  their  Pfcaat&Sirf  m  hia 
Su*k 
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the  Wires :  or  by  comparing  its  whole  vifi- 
ble  Superficies  with  one  or  more  of  the  lit- 
tle Squares  formed  by  the  Interferon  of 
the  fame  Wires. 

And  the  true  Size  of  the  magnifiedlmage 
being  thus  known,  the  _true  Magnitude  of 
the  Object  ftfelf  will  be  known  alfo,  if  the 
magnifying  Power  of  the  Object  Glafs  is  but 
given  :  and  this  will  eafily  be  found  in  the 
following  practical  Manner. 

Let  a  minute  Object  of  a  known  Size,  be 
'  carefully  viewed  in  the  Microfcope  :  as  for 
example ;  Part  of  a  fine  diagonal  Scale  divid- 
ed into  the  Millefimals  of  an  Inch ;  and  let  it 
be  examined  how  many  of  thofe  Millefimals 
anfwer  to  the  Diftance  of  two  of  the  Wires 
abovementioned,  remembering  to  eilimate 
that  Diftance  from  the  Outfide  of  one  of 
the  Wires  to  the  Infide  of  the  other.  For 
as  20  are  to  that  Number  of  Millefimals  juft 
found,  fo  is  the  Length  or  Breadth  of  any 
Image  meafured  by  the  Micrometer  to  the 
Length  or  Breadth  of  theObject  itfelf :  or  as 
400  are  to  the  Square  of  the  fame  Number 
of  Millefimals,  fo  is  the  magnified  Superfi- 
cies of  any  Image,  to  the  true  fimilar  Super- 
ficies of  the  Object. 

And  again,  as  that  Number  of  Millefimah 
of  an  Inch  juft  found  is  to  20,  fo  is  Unity  to 
a  Number  expreffing  how  many  times  the 
Length  or  Breadth  of  any  Image  eftimatcd 
by  the  Micrometer,  is  greater  than  the  true 
Length 
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Length  or  Breadth  of  the  Objeft  itfelf :  and 
this  laft  Number  I  call  the  magnifying  Power 
of  the  Objeft  Glafs. 

This  Trial  is  to  be  made  with  Care  once 
for  all,  for  every  different  Objed  Glafs  to  be 
ufed  with  the  Micrometer  :  and  their  dif- 
ferent refulting  magnifying  Powers,  once  re- 
giftered  in   a  Table,  will  be  ready  upon  all 
Occafions.    For  thus  the  Length  or  Breadth 
of  any  Image  eftimated  by  the  Micrometer, 
will  when  divided  by  the  magnifying  Power 
of  the  Obje&Glafs,  exprefs  the  true  Length 
or  Breadth  of  the  Objeft  itfelf:  or  the  Su- 
perficies of  any  Image  eftimated  by  the  Mi- 
crometer, in  fquare  Millefimals  of  an  Inch, 
will  in  like  Manner  exprefs  the  true  fimilar 
Superficies  of  the  Objed  itfelf;  if  it  is  divided 
by  the  Square  of  the  magnifying  Power  of 
the  ObjeA  Glafs  ufed.  And  for  this  piirpofe 
it  may  be  of  ufe  to  fet  down  in  another  Co- 
lumn of  theTable,  the  refpe&ive  Squares  of 
the  Numbers    expreffing    the  magnifying 
Powers  of  the  feveral  different  Objedl  Glaf* 
fcs. 

As  fome  Difficulty  may  be  found,  in  ap- 
plying the  diagonal  Scale  abovementioned  to 
the  larger  Magnifiers  :  chiefly  thro'  want  of 
Light  when  the  Objeft  is  to  be  brought  very 
near  to  the  Glafs  ;  that  Defedt  may  be  fup- 
plyed  by  the  ufe  of  fome  minute  natural  Ob- 
ject, whofe  true  Size  has  already  been  care- 
folly  determined  by  one  of  the  leffer  Magni- 
fiers* 
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fiers,  and  whofe  Image  is  again  viewed  with 
one  of  the  greater  :  for  as  the  Number  of 
Millesimals  of  an  Inch  contained  in  its  true 
Length  or  Breadth,  arc  to  thofe  now  found 
in  the  Length  or  Breadth  of  its  Image,  to 
will  Unity  be  to  the  magnifying  Power  of 
the  Objea  Glafs  now  made  ufe  of,  &c. 

I  ihould  now  farther  take  Notice,  that 
the  Numbers  here  called  the  magnifying 
Powers  of  the  feveral  Object  Glaffes,  do  not 
exprefs  the  whole  magnifying  Power  of  the 
Microfcope.  For  the  Image  formed  in  the 
Focus  of  the  Eye  Glafs  is  again  magnified 
to  the  Eye,  by  the  Operation  of  the  Eye  Glais 
itfelf.  And  the  Focus  of  this  Eye  Glafs  be- 
ing, in  the  Double  compound  Microfcope 
made  by  Mr.  Cuff,  and  which  he  calls  (tho* 
fomewhat  improperly )his  new  double  refus- 
ing Microfcope,  at  the  Diftance  of  one  Inch 
and  a  quarter  nearly ;  theEye,  placed  on  the 
other  Side,  views  the  Image  of  any  Object 
formed  in  that  Focus,  under  an  Angle  about 
feven  times  as  great  as  that  under  which  it 
would  fee  it  with  Diftinctnefs  if  naked,  and 
at  the  Diftance  of  fomewhat  lefs  than  nine 
Inches.  We  may  therefore  then  confider  all 
Images  viewed  with  this  Microfcope  as  rnag- 
nifyed  feven  times  in  Length  or  Breadth, 
or  49  times  in  Superficies  by  thelntervention 
of  the  Eye  Glafs  :  and  we  may  confequently 
exprefs  the  whole  magnifying  Powers  of  the 
Microfcope,  if  we  refpe&ively  multiply  the 
Numbers 
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Numbers  already  placed  in  two  Columns  of 
the  Table,  by  7  and  49. 

I  would  juft  obferve,  that  fome  Double 
Microfcopes  have  aDrawer  between  theGlaf- 
ies,  and  by  means  of  which  they  magnify 
differently  with  the  fame  Glafs :  in  thefeMi-  , 
crofcopes  theref  oreonePofition  of  the  Drawer 
(hould  be  pitch'd  upon  as  the  moft  conveni- 
ent, and  the  fame  {hould-  conftantly  be  ufed 
whenever  anyMagnitude  is  to  be  determined 
by  the  Micrometer  applyed  to  the  fame. 

The  Lattice  abovementioned,  whofeWires 
are  only  diftant  a  fiftieth  of  anlnch,  may  up- 
on fome  Occafions  be  found  inconvenient  in 
viewing  of  Objects.  But  it  may  very  eafily 
be  taken  out  and  put  in  occafionally ,  or  have 
its  place  fupplyed  by  another  whofe  Wires 
may  be  the  20th,  or  the  10th  of  an  Inch  a-r 
iiuider ;  and  this  laft  efpecially  will  give  no 
hindrance  to  common  Obfervations,  and  will 
befides  be  very  ufeful  to  fjich  as  would  draw 
with  fome  Exadtnefs  any  *  of  the  Objeds 
they  examine  with  their  Microfcope. 

I  am  told  that  Silver  Wire  may  be  had  to 
make  thefe  Lattices  of,  whofe  Diameter  is 
rather  lefs  than  the  feven  hundredth  part  of 
an  Inch." 

The  mention  Mr*  Folkes  makes  of  a  Lat- 
tice whofe  Divifions  are  x*  of  an  Inch,  was 
owing  to  his  having  experienced  the  Utility 
of  fuch  an  one  in  my  Microfcope,  made  by 
myfelf  of  humanHairs,  and  fattened  exaftly 

in 
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in  the  Focus  of  the  Eye  Glafe,  whofe  Pit- 
tance being  1  J  Inch,  or  *  *'  of  nine  Inches* 
{the  Standard  of  Sight  he  computes  by  *,) 
the  Diameter  of  an  Object  feen  through  that 
Glafs  is  magnified  7  times,  and  the  Side  of 
eachSquare  whofe  real  Length  is  ,\ ,  appears 
(magnified  through  the  faid  Glafs)  to  be 
*."•  of  an  Inch. 

Employing  different  Object  Glafles  or 
Magnifiers  in  viewing  Objects,  makes  noDif- 
ference  in  the  Lattice  or  Micrometer,  whofe 
Squares  are  magnified  by  theEyeGlafs  only, 
and  always  appear  of  the  fame  Diameter, 
that  is,  ,2„ths  of  an  Inch.  But  the  Object 
being  more  or  lefs  magnified  according  to 
the  Power  of  the  Object  Glafs,  the  Image 
thereof  thrown  upon  the  Lattice  extends  over 
more  or  fewer  of  its  Squares  :  whence  the 
magnifying  Power  of  all  the  Glafles  belong- 
ing to  my  Microfcope,  and  the  real  Size  of 
Objects  examined  by  them,  are  {hewn  in 
the  following  Table. 


A  Table 


*  The  ufual  Standard  of  Sight  is  8  Inches,  but  as  Mr. 
Felkes  has  thought  proper  to  make  it  almoft  9  Inches,  all  theft 
Calculations  are  conformable  thereto. . 
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For  Example.  —  An  Object,  or  Part  of 
iah  Object,  whofe  Diamerer'when  viewed 
through  the  Magnifier  NJ  1.  appears  the 
exact  Length  of  one  Square  of  the  Hair 
Micrometer,isrealy  no  roorcthan  the  270th 
Part  of  an  Inch  in  Length. 

And  if,  when  viewed  through  the  fame 
Glafe,  it  appears  to  fill  up  the  whole  Space 
of  one  of  "the  faid  Squares,  its  real  Area  is 
no  more  than  the  72900th  Part  of  a  Square 
Inch,  &c. 

In  order  to  render  this  Inftrument  ftill 
more  ufeful,  Squares  maybe  drawn  on  Paper 
(with  very  black  Lines)  correfponden1-  to 
.Indfe  of  the  Micrometer  magnified  by  the 
EyeGlafs,  viz.  txB  ths  of  an  Inch  diameter >  by 
■  the  Means  whereof,  (if  placed  under  fo  thin 
a  Paper  as  they  can  plainly  be  feen  through,) 
an  Object  may  be  drawn  exactly  of  the 
Size  it  appears  when  magnified  by  anyGlafs 
whatever.  —Nine  Squares  fo  drawn  are 
{hewn  PhteXVU.  Jig.  6. 

In  the  fame  P\3.Xe,Jig.  4,  fhews  a  Micro- 
meter whofe  Divifions  are  the  Fiftieths,  and 
Jig.  5,  another  whofe  Divifions  are  theTenths 
of  an  Inch  :  And  this  laft  may  remain  in 
the  Body  of  the  Microfcope,  without  being 
anyHindrance,  whatever  Glafs  is  ufed. 

'Twere  well  if  the  Workmen  ground 
their  GlafTes  fo  exactly  to  a  Standard,  that 
the  fame  Table  might  ferve  for  the  Micro- 
meter to  every  Set  of  them  ;  but  as  that  is 
F  f  not 


434    Mr*  Leetftmlwk9*  Microfcop**. 

not ,  the  Cafe,  a  particular  Tabic  muft  be 
made  for  every  Set  QfCrkflbfr  , ..,. 

•      I  . 

ty  Mr.  Leeihyenhoek's  Micro/copes. 

7^Ho\ighMr.Leeuwenboek'9  Microfcopes 
•  are  much  talked  of,  very  few  People 
are  acquainted  with  their  Stru&ure  and  Ap- 
paratus, no  Figure  of  them  that  I  remember 
having  ever  been  made  publick  :  'tis  there- 
fore hoped  the  Curious  will  be  pleafed  to 
fee  a  Drawing  of  them,  taken  with  great 
Exaftnefs  from  thofe  in  the  Repofitory  of 
the  Royal  Society,  which  are  all  alike  inForm, 
and  differ  very  little  in  Size  from  this  Draw- 
ing, or  from  one  another.  * 

The  two  Sides  of  one  of  thefe  Microfcopes 
are  fhewn  Plate  XVII.  fig.  y  and  8.  The 
Eye  muft  be  applyed  to  the  Side^.'  7.  — 
The  flat  Part  A  is  compofed  of  two  thin 
Silver  Plates  fattened  together  by  little  Ri- 
vets bb  bbbb.  Between  thefe  Plates  a  very 
fmall  double-convexGlafs  is  let  into  a  Socket, 

and 

•  An  accurate  Defcription  of  the  2 5  Microfcopes,  and 
Obje&s  belonging  to  them,  contained  in  a  fmall  Cabinet 
which  Mr.  Leeuwenboek  at  his  Deceife  bequeathed  to  the 
Royal  Society  ,  was  prefented  many  Years  ago  to  that  Society 
by  Martin  Folkes,  Efq;  and  may  be  feen  N  °  380  of  the  Pbi- 
iofcpbical  cfranfaftia*$.  Ai,d  a  farther  Account,  fetting  forth 
the  magnifying  Powers,  and  other  Particulars  concerning  the 
fame  Microfcopes, (which  were  threeMonths  under  myExami- 
nation  for  that  Purpofe)  was  prefented  by  me  to  the  Royal 
Society  in  the  Year  17.40,  and  publiflkd  PbiL  Trent*  N7  458. 
But  neither  of  thefe  Accounts  has  any  Drawing  of  the  Mi- 
crofcopec. 
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and  a  Hole  is  drilled  in  each  Platefor  the 
Eye  to  look  through  at  c.  A  Limb  of  Silver 
d  is  fattened  to  the  Plates  on  this  Side  by  a 
Screw  e  which  goes  through  them  both. 
Another  Part  of  this  Limb,  joined  to  it 
at.  right  Angles,  panes  under  the  Plates, 
and  comes  out  on  the  other  Side ;-  (ffV. 
jig.  8)  at. ft  through  this  runs,  direct- 
ly upwards,  a  long  .fine-threaded  Screw 
g,  which  turns  in  and  raifes  or  lowers  the 
Stage  by  whereon  a  coarfe  rugged  Pin  ;  for 
the  Object,  to  be  fattened  to,  is  turned  about 
by  a  little  Handle  k\  and  this  Stage  with  the, 
Pin  upon  it  is  removed  farther  from  the 
magnifying  Lens,  or  admitted  nearer  to  it, 
by  a  little  Screw  /,  that  patting  through  the 
Stage  horizontally,  and  bearing  againil  the 
Back  of  thelnftrument,  thrufts  it  farther  off 
when  there  is  occafion.  The  End  of  the 
long  Screw  g  comes  out  thro'  the  Stage  at 
m,  where  it  turns  round,  but  afts  not  there 
as  a  Screw,  having  no  Threads  that  reach 
fo  high. 

Thefe  Microfcopes  are  plain  and  fimple 
in  their  Contrivance.  All  the  Parts  are  Sil- 
ver, famioned  by  Mr.  Leeuwenboek's  own 
Hand,  and  the  Glaffes,  which  are  excel- 
lent, were  alL  ground  and  fet  by  himfelf.  He 
glewedoneor'at  mofttwoObjecT:son  thePoint 
of  the  Pin  belonging  to  eachMlcrofcope,and 
carefully  preferved  them  there  ;  fo  that  each 
Inftrument,  being  devoted  to  one  or  twoOb- 
F  f  2  je&s 
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jcfts  only,  could  bfe ^Upplftd  to  libthing  elfol 
This  Method  induced  iiim  '<o make  a  Mi- 
crofcope  with  a  <jlafs  adapted  to"  alinoft  eve- 
ry Objeft,  'till  he'h'ad  gbt  fome  hundreds  of 
tnerri:  as  he  fayshtirtifelf,in  the  2dVol.  of  his 
Works,  fag.  290,  Mihi  qui  dent  funt  centum 
tentumque  Micrvfcopia,  &c.  AH  this  Trouble 
andExpence  is  now  faved,  by  a  Set  of  Gla£- 
fes  to  be  fhifted  with  great  Eafe,  as  theSub- 
jeit  to  be  examined  may  require. 

The  magnifying  Powers  ofthefe  Glafles 
come  (hort  of  fome  iiow  made,  but  are  fully 
fufficient  for  moft  Purpofes.  Of  the  2h 
Microfcopes  I  examined,  one  magnifies  the 
Diameter  of  an  Objeft  1 6o>  <>ht  133,  onfc 
114,  three  100,  three  89,  eight  8 o,  two  72, 
three  66,  two  57>one  53,  and  one  40  times. 


DireBionsfor  obtaining  an  exa£t  Reprefenta- 
tion  or  Pifture  of  any  Coin  or  Medal. 

HAVING  taken  a  perfeft  and  fharp 
Impreflion  of  the  Coin  or  Medal 
in  the  fineft  Sealing  Wax,  cut  the  Wax 
away  round  the  Edges  of  the  Impreflion, 
with  the  Point  of  a  Penknife,  or  a  pair  of^ 
fharp  Sciflars. 

The  Rolling-Prefs  Printers  have  an  Ink  for 
printing  off  Copper  Plates,  very  different 
from  what  other  Printers  employ  in  print- 
ing Books :  work  fome  of  this  with  an  Hair- 
Pencil 


Reprefent attorn  of  Coins  or  Medals.  43  7 
Pencil  into';'ali  the  Lettering  and  hollow 
Places -of;,  the  Wa^Jfa^preffion,-  which  are 
the  riling  pr  projecting  Parts  of  the  Medal. 
This  done,  paft  your  bare  Finger,  or  a  cloth 
ftrained  uponit,  gently  ;but.  nimbly  over  the 
Surface,  'till  you  perceive  (he  Ink  perfectly, 
cleared  away,  unlefs  where  the  Letters  are, 
and  in  the  finking  Parts  ;  and  after  this, 
rubbing  yourFinger  on  a  Piece  of  foft Whit- 
ing, pafs  it  lightly  over  the  Surface  'till  you 
are  fure  it  is  dry  and  clean,. 

Have,  ready,  foaked  in  Water,  but  the  . 
Water  fqueezed  a  little  out  of  them,  fome 
Pieces  of  writing  Paper  fomewhat  larger 
than  the  Medal.  Place  one  of  thefe  on  the 
Wax  Irnpreffion  ;  and  on  the  Back  of  the 
Paper  lay  three  or  four  Pieces  of  thick  Flan- 
nel about  the  Size  thereof. 

I  mould  premife,  that  you  muft  have  a 
Couple  of  flat  fmooth  Iron  Plates,  about  two 
Inches  Square,  and  of  a  Thicknefs  not  to 
bend.  The  Wax  Impreflion  muft  beplaced, 
with  its  Face  upwards,  on  the  Middle  of  one 
of  thefe  Plates,  before  you  fpread  the  Paper 
andFlannels  on  it ;  and  the  other  Plate  muft 
immediately  be  laid  over  them.  Then,  hold- 
ing them  all  tight  together,  put  them  care- 
fully and  evenly  into  a  little  Prefs,  made  of 
two  Iron  Planks  about  five  Inches  and  a  half 
long,  one  Inch  and  half  wide,  and  half  an 
Inch  in  thicknefs  :  having  a  Couple  of  male 
Ff  3  Screws 
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Screws  that  run  through  them,  with  a  turn- 
ing female  Screw  on  each  to  force  the  Planks 
together.  And  thefe  female  Screws  muil 
have  ftrong  well-temperedShoulders,where- 
by  to  work  them.  A  Figure  of  this  Prefs  is 
fhewn  Plate  XVII,  fig.  9. 

Things  being  thus  adjufted,  holding 
the  Prefs  in  your  Left-Hand,  ftrike  with  a 
little  Hammer,  firft  on  the  Shoulders  of  one 
Screw,  and  then  on  the  Shoulders  of  the 
other,  to  bring  the  Planks  together  parallel 
and  render  the  Prefiure  every-where  alike  $ 
unlefs  you  find  it  requifite  to  give  more 
Force  to  one  Side  than  the  other,  which 
thefe  two  Screws  will  put  in  your  own 
Power. 

The  Prefs  opens  again,  by  a  Stroke  or  two 
of  the  Hammer,  the  contrary  Way,  on  the 
Shoulders  of  the  Screws  :  and  then  you  will 
find  a  true  and  fair  Pi&ure  neatly  printed 
off  j  which  (if  any  Deficiencies  appear  there- 
in) may  eafily  be  repaired,  when  dry,  with 
a  Pen  and  Ink,  or,  what  is  better,  a  Pencil 
and  Indian  Ink, 

This  Method  is  very  eafy  and  ready  for 
taking  thePifture  of  aMedal  either  in  Black 
or  Red  ;  proper  Ink  of  both  which  Colours 
may  be  had  of  the  Copperplate  Printers  z 
but  your  Wax  Impreffion  muft  be  different 
in  Colour  to  that  of  the  Ink  you  ufe,  other- 
wife  you  cannot  fee  when  the  Ink  is  well 
cleared  away  j  and  as  the  whole  Succefs  de- 
pends 


Reprefenttfiqnitf,  QjfM  erMedph.     4^p 
pends  on  thejGobdoefs  of  the  Wax  Impref-1 
fion  or  H^uld,  the'^o^^iti^Huk^Ku^ht 
by  Experience,  are  cdrtirhended  to  be* r  6b-  ' 
ferved.      ..."  ■  ,"'  ''    ,5>    '  ;"' ' 

1.  Let  the  ^ax  be',  rjrie,  or  it- wants  a 
proper  Hardnefs,  an4,  the  Imprefiion  7 
will  notfbe  flwp. 

2.  Spread  it  wider  than  the  Medal,  and 
of  a  Thicknefs  in  proportion  to  the 
Relievo' of  it. 

3.  Clap  on  the  Medal  when  the  Wax  has 
a  moderate  Degree  of  Heat :  for,  if  it 
be  too  hot,  the  Medal  is  apt  to  flick  : 
and,  if  too  cold,  no  good  Impreflion 
can  be  taken.  The  right  Time  feenis- 
to  be,  juft  after  the  Wax  ceafes  to  work 
up  with. little  Bubbles  in  it. 

4.  Make  not  the  Impreflion  on  a  Tablet 
or  any  hardBody,  without  feveral  Folds 
of  Paper,  or,  what  is  better,  a  woolen- 
Cloth,  or  fome  foftLeather  underneath  j 
for  foft  Things  give  Way  to  the  Pref- 
fure  and  Form  of  the  Medal,  which 
hard  Bodies  will  not  do. 

5.  Squeeze  the  Medal  down  equally  hard 
on  every  Side,  and  continue  the  Pref- 
fure  'till  the  Wax  is  near  cold  :  for  if 
the  Medal  be  taken  off"  while  the  Wax 
remains  hot,  the  rifing  Parts  being  ftiH 
foft,will  fink  down,  and  the  Impreflion 
be  much  lefs  ibarp. 

.       Ff  4  6.  Whit*. 
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6.  White  Pafteboard,  Card-Paper,  or 
fome  other  thick  Paper,  is  beft  to  take 
Wax  Impreflions  on. 

In  Places  where  Copper-? late  Printers 
Jnk  cannot  be  had,  Water-Colours  may  be 
made  ufe  of.  Lake  aj^  Vermilion  mixt 
make  the  moft  proper  Fled,  Indian  Ink  the 
/  beft  Black.  E)ire<ftions  for  other  Colours 
maybe  feen,  Phil.  Tranf.  N°  472,  p.  82  ; 
in  an  Account  of  this  Invention  laid  by  me 
before  the  Royal  Society  Anno  1744,  from 
whence  this  is  partly  taken. 

There  are  indeed  many  other  ingenious 
Contrivances  for  taking  oft  Medals,  in  Sul- 
phur, Plaifter  of  Paris,  Paper,©V.  But  fince  a 
Mould  muft  be  formed  for  each  of  thefe, 
either  of  Clay,  Horn,  Plaifter  of  Paris,  or 
fome  other  Materials,  which  requires  a  great 
deal  ofT  rouble  andTime  to  form,  thisMethod 
I  believe  will  be  judged  abundantly  more 
convenient,  efpecially  as  fome  of  thofe  ways 
do  really  a  great  deal  of  Injury  to  Medals,  by 
impairing  the  Sharpnefs  of  their  moft  deli- 
cate and  expreffive  Strokes. 

For  Wax  is  always  ready,  and  hurts  not  ^ 
the  fineft  Medal :  and  however  brittle  it 
may  be  thought,  the  Moulds  made  thereof 
refift  the  P'orce  of  downright  Preflure,  al- 
moft  as  effectually  as  if  they  were  made  of 
Steel ;  and  might  ferve  to  take  off  a  thou- 
fand  Impreflions,  were  they  not  apt  to  crack, 
and  the  Marks  of  tbofe  Cracks  to  render 

what 
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what  are  taken  from  them  afterwards  not 
quite  fo  elegant.  But  each  Mould  will  usual- 
ly afford  three  or  four  good  Impreffions,  ei- 
ther coloured  or  plain  j  and  if  the  Ink  be 
got  off  clean,  the  fame  Wax  may  be  melted 
and  employed  feveral  Times, 

It  is  evident,  that  Impreffions  taken  thus, 
muft  be  exactly  what  the  Medals  are  from 
whence  we  take  them,  and  that  any  Perfon 
who  can  procure  the  Wax  Impreffions  of 
Medals,  may,  by  a  little  Pains,  be  furnifli- 
ed  with  a  noble  Cohesion  of  the  genuine 
Prints  of  Medals ;  which  may  be  placed  in 
Books,  in  orderly  Series,  and  moved  from 
one  Leaf  to  another  at  Pleafure  j  if  a  little 
Margin  be  left  about  them,  and  only  the 
Edges  be  parted  down.  I  flatter  myfelf 
therefore,  that  the  Ufefulnefs  of  this  Con- 
trivance will  not  be  flighted,  on  account  of 
its  being  fo  plain  and  obvious,  that  every 
Gentleman  will  wonder  he  did  not  hit  on  it 
himfelf ;  fince  Difcoveries  that  are  moft  eafy, 
and  confequently  may  be  praclifed  by  every 
body,  however  fimple  and  void'  of  Inven- 
tion, they  may  appear,  are  really  in  them- 
felves  moft  valuable,  I  need  only  inftanco 
the  Art  of  Printing,  (from  which  this  in 
fome  fort  is  borrowed  )  the  moft  happy 
Difcovery  that  perhaps  was  ever  made  by 
Man ;  yet  feemingly  fo  eafy,  and  what  the 
'Ancients  came  fo  near  to  in  their  Seals,  that 

it 
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k  isM^^&^^pf^n^  find 

In  this  Manner .  I  have ,  takeif  off  many 
thoufandft  of  Cohjp  and"  Medals  ;i6r  myfelf 
and  Friends  :  and  as  any  Gentleman  may 
divert  himfelf  by  doing  it,  I  hope  this  Ac- 
count of  it  may  prove  acceptable. 


-■■ "?% 


As  the  laft  Plate  was  not  finifhed  till  the 
whole  Book  was  nearly  printed  off,  where- 
by fome  Figures  in  it  are  not  defcribed  in 
their  proper  Places :  It  may  be  needful  to 
inform  the  Reader,  that  N°  IJIJH,  are  dif- 
ferent Branchings  of  Copper,  produced  by  the 
feveral  Mixtures  mentioned  CHAP.  LIIL. 

Part  I. That  N°  X,  XI,  are  two  Species 

of  Corallina  marinay  and  N°  XH  a  Species 
©f  Fucus  marinuSy  all  magnified  by  the  Mi- 
crofcope. 
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